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EXECUTIVE SUMMARY 

OVERVIEW 

This document presents the results of the RCRA Facility Investigation (RFl) that 
was conducted at the former Ciba-Geigy Corporation facility at Cranston, Rhode 
Island (the Site). The RFl mvolved three main studies - a physical characterization, 
a release characterization, and a public health and environmental risk evaluation 
(PHERE). The physical characterization was designed to evaluate the 
environmental setting of the Site and involved three interrelated studies - geologic, 
hydrogeologic and hydrologic. The release characterization was designed to evaluate 
the impact of releases at the Site; it was organized geographically based on the three 
on-site study areas (the Production Area, the Waste Water Treatment Area and the 
Warwick Area), off-site areas, and the Pawtuxet River. The results ofthe Pawtuxet 
River RFl will be addressed in a separate report that will be submitted at a latter 
date. Figure ES-1 shows the locations of the Solid Waste Management Units 
(SWMUs), Areas of Concem (AOCs), and Additional Areas of Investigation 
(AAOIs). 

The PHERE was designed to evaluate if site-related chemical will pose an 
unacceptable public health or ecological risk in the future. If the target risks for on-
site chemicals were exceeded, then Media Protection Standards (MPS) for the 
chemicals were proposed. 

BACKGROUND AND OBJECTIVES 

Begiiming in 1930, the Alrose Chemical Company manufactured chemicals at the 
Site. The GEIGY Chemical Company purchased the Site in 1954 and merged with 
the Ciba Corporation in 1970. The facility operated until May 1986. Throughout its 
operational history, the Site was used for the manufacture of various agricultural 
products, leather and textile auxiliaries, plastics additives, optical brighteners, 
pharmaceuticals, and bacteriostats. 

An Administrative Order of Consent (Order) requiring a RCRA Corrective Action 
Study at the Site was issued to Ciba; it became effective on 16 June 1989. A RCRA 
Corrective Action Study has four stages: a RCRA Facility Assessment, a RCRA 
Facility Investigation, a Corrective Measures Study Proposal, and a Corrective 
Measures Study Report. A RCRA Facility Assessment (RFA) was performed by the 
USEPA; a Final RFA Report was issued in January 1988. The RFA determmed 
that known and/or suspected releases had occurred at the Site. A RCRA Facility 
Investigation (RFl) was conducted to characterize the impact of releases that were 
determined by the RFA to requke further action. This report contains the results of 
the RFL The investigatory methods and results of the RFl studies, conclusions and 
recommendations are summarized below. As agreed with USEPA, a Corrective 
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Measures Study (CMS) Proposal is not required for this investigation. A focused 
CMS will be performed as described in a letter to the USEPA dated June 30, 1995. 
The CMS Report will evaluate the technologies that are proposed to meet the MPS. 
The On-Site CMS Report will be submitted in September 1995. 

PHYSICAL CHARACTERIZATION 

The Physical Characterization of the Site included studies of geology, hydrogeology, 
and hydrology. The geologic and hydrogeologic studies are discussed here. The 
hydrologic studies will be discussed in the Pawtuxet River RFl Report. 

Geologic Site Model 

Several investigatory methods were used to investigate the geologic characteristics of 
the Site including a literature review; reconnaissance mapping; geophysical surveys; 
subsurface investigations; and geotechnical samples analyses. Results from each of 
these studies were used to build the geologic model ofthe Site (described below). 

Bedrock beneath the Site consists of a medium-grained, quartz-biotite sandstone and 
a thin bedded, slightly phyllitic shale of the Rhode Island Formation. The depth to 
bedrock beneath the Site varies from approximately 30 to 90 feet below ground 
surface. 

Bedrock is overlam by unconsolidated deposits. From ground surface to the top of 
bedrock these include an Upper Sand/Fill unit; a Silt unit; a Gravelly Sand unit; a 
Fine Sand unit; and a Glacial Till unit. The thicknesses and extents of these units 
vary across the Site. In the Production Area, approximately 50 to 60 feet of 
overburden deposits overlie bedrock. The upper unit in the Production Area is 
mostly fill - typically concrete mbble in a sandy matrix. The Silt unit underlies most 
of the Production Area, but is replaced in one area by the Gravelly Sand unit. The 
Gravelly Sand unit occurs only in the Production Area and is up to 25 feet thick. 
The Fine Sand and Glacial Till units appear to be continuous beneath the 
Production Area. 

Most of the Waste Water Treatment Area is also underlain by the typical 
stratigraphic sequence. However, the Glacial Till unit is not preisent at the eastem 
end of the area. 

Most of the Warwick Area is underlain by the typical stratigraphic sequence 
consisting of an Upper Sand/Fill unit. Silt unit, Fme Sand unit, and Glacial Till over 
bedrock. The Glacial Till is found only in the westem portion of the Warwick Area, 
and along the river. 
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Hydrogeologic Model 

Investigatory methods used to investigate the hydrogeologic characteristics of the Site 
included a literature review, installing wells and piezometers, monitoring water 
levels, determining hydrochemisty, performing grain size analyses, and conducting 
aquifer permeability testing. Results from each of these studies were used to build 
the hydrogeologic model of the Site described below. 

Groundwater that is present in the various overburden units beneath the Site is 
mtercoimected. The Silt unit acts to semi-confme the underlying Fine Sand unit. 
The amount of confining pressure present depends on the thickness and composition 
of the Silt unit. Hydraulic gradients between the shallow and deep overburden are 
predommantly upward, with the exception of wells near the bulkhead in the 
Production Area. The overburden units are hydraulically cormected to the Pawtuxet 
River. In each area of the Site, groundwater in the shallow and deep overburden 
flows toward the River. Bedrock is semi-confmed or confined and is not believed to 
be hydraulically connected to either the overburden units or the Pawtuxet River. 

Groundwater discharges into the Pawtuxet River at estimated rates of 15,000 ftVday 
each in the Production and Waste Water Treatment Areas, and 45,000 ftVday in the 
Warwick Area. Groundwater flow velocities range from 6 to 28 feet/day in the 
Upper Sand/Fill and Gravelly Sand units and 0.6 to 38 feet/day in the Fine Sand 
unit. 

SOURCE CHARACTERIZATION 

The Order requires that Solid Waste Management Units (SWMUs) and Areas of 
Concem (AOCs) and the waste placed in them be characterized. Because buildings 
were razed and wastes were removed when the plant was decommissioned, wastes 
were not available to be characterized (except SWMU-6, the zinc/oxide pile). 
Therefore, the source characterization is based on historical information. Potential 
sources identified at the Site are shown on Figure 1-1, and described below. 

PRODUCTION AREA 

SWMU-2 - a 6,000 gallon above ground tank used to store hazardous liquid 
waste containing acetone, toluene, monochlorobenzene, ethanol, isopropanol, 
naphthalite, xylene, heptane, and methanol. This tank had secondary 
containment. Wastes were pumped fi-om the tank into railroad tank cars. No 
releases from this tank were known or suspected. 

SWMU-3 - a 7,500 gallon above ground tank used to store flammable waste 
liquids. This tank had secondary containment. Wastes were pumped from 
the tank into railroad tank cars. No releases from this tank were known or 
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suspected. 

SWMU-4 - a trash compactor station where packaging material, waste paper, 
and washed fiber dmms were handled. Compacted materials were taken to a 
sanitary landfill or incinerated. There were no known or suspected releases 
from this SWMU. Investigation of this SWMU is not required by the Order. 

SWMU-7 - an area where approximately 500 gallons of chlorosulfonic acid 
were spilled from a tanker tmck. Soils in the release area were neutralized 
and excavated. The neutralizing agent used and the amount of soil removed 
is not known. 

SWMU-8 - it is believed (but not documented) that potassium ferrocyanide 
(Pmssian Blue) was spilled m this area. At least 3(X) cubic yards of blue 
stained soil were removed from this area. 

SWMU-11 - a subsurface sump beneath Building 11 from which waste water 
contaming toluene was released. 

AOC-13 - the portion (south end) of the Production Area where most of the 
manufacturing took place. Because little is known about early operations at 
the Site, this main manufacturing area was considered an Area of Concem. 

AOC-14 - 23 acres of land west of the Production Area purchased, but not 
used by Ciba. Because there are no known or suspected releases from this 
area, investigation of AOC-14 was not required by the Order. 

AAOI-15 - a waste water sump in the laboratory building at the north end of 
the Production Area. There are no known spills or suspected releases from 
this sump. 

WASTE WATER TREATMENT AREA 

SWMU-10 - 50,000 gallons of waste water escaped from a break in an 
underground pipeline in the wastewater treatment plant. The water reached 
the surface, flowed around an equalization tank, into a pond, and into the 
Pawtuxet River. 

SWMU-12 - a biological waste water treatment plant which operated from 
1975 to 1986 when the plant closed. While in operation, occasional sump 
overflow from trickling towers occurred. These waste waters would have 
contained volatile and semi-volatile organic compounds. Other discharges 
resulted in NPDES permit exceedances for zinc, BOD, and phenols. In some 
instances, compounds not authorized under the permit, such as chloroform, 
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were released. 

WARWICK AREA 

SWMU-1 - a hazardous waste storage area used to store dmms of hazardous 
waste. There are no known releases from this area, and it was deemed to be 
in good physical condition at the time it was closed. Therefore, investigation 
of this unit was not requued by the Order. 

SWMU-5 - dredged river sediment storage area. This area was used to 
dewater 6,630 cubic yards of sediment removed from the cofferdam/waste 
water outfall in the river, adjacent to the Production Area. Little is known 
about the shape and exact location of this area. 

SWMU-6 - a soil pile containing residues of zinc oxide from a broken rail car 
spill. This material is not a RCRA-regulated waste, and therefore, was not 
characterized as part of this source characterization. 

SWMU-9 - 24,000 gallons of waste water was released from a pipeline break. 
This water is believed to have contained halogenated and non-halogenated 
solvents and other organic compounds. 

SWMU-16 - a maintenance department cleaning area where rinse water was 
probably allowed to drain to a nearby surface water catch basin. This area 
was originally designated as an Area of Additional Investigation (AAOI) by 
Ciba. Phase I sampling results indicated that some contaminants were 
present in shallow groundwater in this area. As a result, this AAOI was 
reclassified as a SWMU. 

RELEASE CHARACTERIZATION 

Environmental media were sampled from SWMUs, AOCs and AAOIs, and from off-
site areas. Samples were analyzed for Appendix IX compounds to determine if the 
media had been affected by previous Site operations. The results of these analyses 
are summarized below. 

Groundwater Contamination 

Background Groundwater - Low levels of volatile organic compounds (generally less 
than 50 ppb) were detected in shallow groundwater at off-site and on-site 
background locations. Pesticides, dioxins and furans were detected sporadically in 
shallow groundwater at background locations. Groundwater in bedrock at the off-
site background location sampled was essentially free of contaminants. 
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Production Area Groundwater - Groundwater contamination is largely limited to 
shallow groundwater in the former process buildmg area (AOC-13). The prunary 
contributors to contamination are toluene, xylenes, ethylbenzene, and chlorobenzene. 
Groundwater in deeper portions of the overburden contains little contammation. 
Elevated levels of total nickel were detected in shallow and deep overburden wells 
along the bulkhead. Groundwater in bedrock is essentially free of contaminants. 
Free phase toluene was identified in the Production Area. Dowtherm - a non-
floatmg phase - was also identified. 

Waste Water Treatment Area Groundwater - Low levels of groundwater 
contaminants were detected m shallow and deep overburden wells. The primary 
contributors to contamination are halogenated VOCs. Phenols were also detected in 
shallow wells. Samples from the bedrock well were essentially uncontaminated. 

Warwick Area Groundwater - VOCs and SVOCs appear to be limited to the shallow 
groundwater beneath SWMU-5, and their concentrations are generally low. SVOCs 
are also present in the bedrock aquifer beneath SWMU-5. The specific SVOCs 
detected in the shallow groundwater are not the same as those detected in the 
bedrock aquifer suggestmg that there is no relation between sources of contaminants 
in the overburden aquifer and the bedrock aquifer. 

Low levels (less than 35 ppb) of 1,1,1-trichloroethane were detected in shallow 
groundwater in the area of SWMU-16. 1,1,1-Trichloroethane concentrations 
decreased by an order of magnitude between January and September 1991, and were 
not detectable in 1993. 

Elevated levels of total and dissolved beryllium, cadmium, chromium and zinc were 
detected in SWMU-5. Elevated levels of total and dissolved zinc and total 
chromium were detected in SWMU-16. 

Soil Contamination 

Background/Off-site Soil Contamination - Contaminants detected in background/off-
site soil samples are typical of urban locations. All of the samples contained PAHs 
which are components of petroleum products such as fuels and lubricants, products 
of combustion, and also occur naturally. Many of the samples contained toluene 
which is also a component of fuels. Low levels of pesticides, herbicides, chlorinated 
dioxins, and metals were also detected in background/off-site soil samples. 

Production Area Soil Contamination - Shallow soil contamination in the Production 
Area is largely limited to PCBs, xylenes, and toluene in the process building area. 
The highest concentrations of PCBs were found near the southem end of the process 
building area. The highest concentrations of VOCs in shallow soil samples were in 
the area of SWMU-8. Deep soil in the process building area contained 
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ethylbenzene, xylenes and toluene. The highest concentrations of VOCs in deep soil 
samples were detected in the area of SWMU-11. 

Toluene, chlorobenzene, ethylbenzene arid xylenes were detected in soil gas samples 
from the process building area. The highest concentrations were detected in the 
area of SWMU-11. There are good correlations between high concentrations of 
toluene in soil samples from the area of SWMU-11 with high concentrations of 
toluene in soil gas results as well as between detections of high concentrations of 
total xylenes in soil samples from SWMUs -3,-7,-8, and -11 with high concentrations 
of xylenes in soil gas results. However, chlorobenzene in soil samples versus 
chlorobenzene in soil gas did not comelate well. 

Elevated levels of nickel were detected in shallow soils, especially along Mill Street 
in AOC-13. Elevated concentrations of nickel were detected in deep soils, especially 
in SWMU-2 and SWMU-8. 

Waste Water Treatment Area Soil Contamination - VOCs, SVOCs, and 
tetrachlorodibenzofuran were detected in nearly all of the soil samples. Toluene, m-
& p-x)'lene, and chlorobenzene were detected in concentrations of 13 ppm or less. 
SVOCs were detected in concentrations below 10 ppm. Fingerprint compounds (see 
Section 4.2.1.2)were detected in concentrations up to 340 ppm. 
Tetrachlorodibenzofuran was detected in concentrations up to 8.9 ppb. 

Warwick Area Soil Contamination - Contaminated soil in the Warwick Area is 
largely confmed to soils in SWMU-5. Methoxychlor and PCBs were prevalent at 
relatively high concentrations in SWMU-5 shallow soil samples. One deep soil 
sample from SWMU-5 contained elevated levels of chlorobenzene and toluene. 
Bis(2-ethylhexyl)phthalate was detected in elevated concentrations in both shallow 
and deep soil samples. Soil gas in the area of SWMU-16 contained 1,1,1-
trichloroethane. Elevated levels of beryllium, cadmium, chromium, zinc and 
antimony were detected in Warwick Area soils. The highest concentrations of these 
analytes were detected in SMWU-5. 

On-site Surface Water arui Sediment Contamination 

Surface water in the Wastewater Treatment Area wetland area is essentially 
uncontaminated. The Wastewater Treatment Area sediment contams low levels of 
the types of analytes seen in Site surface soils. VOCs were detected in 
concentrations below 0.2 ppm. PAHs were detected in concentrations below 6 ppm. 
Pesticides were detected in concentration below 0.6 ppm. 2,3,7,8 
tetrachlorodibenzofuran was detected in concentrations below 0.05 ppb. In general, 
the sediment does not appear to be substantially impacted by Site activities. 
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Contaminant Fate and Transport 

The assessment ofthe fate and traiisport of the chemicals of concem at the site 
indicate that VOCs have the highest mobility of the chemical groups identified. 
Therefore, these chemicals have the highest potential to migrate to the groundwater 
and discharge to the Pawtuxet River. Chemicals present in the groundwater in the 
Waste Water Treatment Area and the Warwick Area were present in groundwater in 
the shallow overburden and not in the deep overburden. VOCs were present 
groundwater m both the shallow and deep overburden in the Production Area. 
VOCs present in the deep overburden m the Production Area are the result of 
downward vertical groundwater gradients as well as the presence of the Sand/Gravel 
unit which cormects the shallow and deep overburden. 

Most SVOCs, PCBs, pesticides, herbicides, and dioxins/fiirans are present 
predominantly in the soils due to their strongly hydrophobic nature. Therefore, 
these chemicals are not expected to leach appreciably from the soils. Naphthalene, 
aniline, and benzyl alcohol, have high mobilities relative to the other SVOCs and 
may migrate with groundwater and ultimately discharge to the Pawtuxet River. 

PUBLIC HEALTH AND ECOLOGICAL RISK EVALUATION 

A Public Health and Envuonmental Risk Evaluation (PHERE) was prepared as part 
of the RFl, as required in the Order. It separately evaluates the potential human 
health and ecological risks associated with the Production, Waste Water Treatment, 
and Warwick Areas. It is consistent with the approach outlmed in the USEPA's 
prunary risk assessment guidance documents. The PHERE approach and values for 
exposure assumptions reflect discussions held with the Region I during several 
meetings and teleconferences, beginning with the May 17, 1994, meeting with Ciba at 
the Region I offices. The PHERE is presented in two parts; the public health risk 
assessment (PHRA) and the ecological risk assessment. The PHERE is a 
quantitative baseline study which assumes the property will be used without 
modification regardless of the practicality of this assumption. The risk reduction 
effectiveness of IRMs conducted m the Production and Warwick Areas is addressed 
qualitatively. 

The purpose of the PHERE is threefold: 
• Provide estimates of potential risks posed by site-related chemicals in the 

Production, Waste Water Treatment, and Warwick Areas of the Site using the 
conservative guidance specified by Region I. 

• Identify the site areas and chemicals that might require corrective action using this 
risk assessment approach. 

• Provide site-specific risk assessment models for human and ecological health to be 
used in developing risk-based Media Protection Standards (MPS) for soil, if needed. 
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Public Health Risk Assessment 

The PHRA is designed to provide a conservative, quantitative estimate of potential risks 
associated with residual site-related chemicals in the Production, Waste Water Treatment, and 
Warwick Areas. It is based on analytical results from soil and groundwater samples collected 
during Phase I and II of the RFl field activities. It was performed by identifyuig chemicals of 
potential concem (COPCs) and carrying them through the risk assessment process. The 
COPCs were determined based on thek toxicities, frequencies of detection, concentrations in 
site soil, and, for inorganics and polycyclic aromatic hydrocarbons (PAHs), comparison to 
background concentrations. 

Regarding potential future land use, unrestricted residential use was assumed for the Warwick 
Area and Waste Water Treatment Areas. Based on a proposal to use the Production Area as a 
tmck parking and equipment storage facility, the PHRA reflects an on-site worker scenario for 
this area. The PHRA also considered the potential human health effects associated with the 
migration of site-related chemicals, via groundwater, to the Pawtuxet River. Therefore, 
potential exposure to a canoeist is estimated for each of the three site areas. 

Results of the PHRA are expressed in terms of potential noncancer health effects and potential 
cancer risks which are summarized in Figures ES-2, ES-3, ES-4, and ES-5. The total hazard 
index (THI) represents the overall estimated noncancer risks for a given exposure scenario. 
The potential noncancer risk represented by the THI is considered of no significarice if it is 
equal to or below a value of 1, and is a potential concem if it is greater than a value of 1 
(rounded to a whole number). The potential cancer risk posed is expressed in terms of an 
incremental lifetime cancer risk (ILCR). The ILCR is an increased probability of cancer above 
that which exists as "background" (3 out of 10 people) for the general population. The 
USEPA regards an ILCR of between 1 x 10^ (1 in 1,000,000) and 1 x 10^ (1 in 10,000) as 
acceptable. Thus, this may be interpreted as an increase in the United States baseline cancer 
incidence from 300,000 per million population to a range of 300,001 to 300,100 per million 
population. If the ILCR exceeds the upper bound of the target risk range (1 x 10^), then 
further evaluation or corrective action may be indicated. 

As shown in Figures ES-2 and ES-3, neither the Production nor the Waste Water Treatment 
Area is predicted to pose an unacceptable potential risk. The potential total ILCR and total 
PCB ILCR slightly exceed the target risk range for the hypothetical resident in the Warwick 
Area (Figure ES-4), but only because the PCBs are totaled and treated as if they were the 
carcinogenic PCB 1260. No PCB 1260 was found in the Warwick Area or the Waste Water 
Treatment Area. The risk numbers presented are highly conservative and may exaggerate 
actual risks due to a number of factors. For example, the sampling approach was biased in 
that the field investigation targeted highly localized areas of suspected contamination. 
Additionally, at Region I's request, the total PCB carcinogenic risk is based on the assumption 
that all PCBs, including those that are noncarcmogenic (e.g. PCB 1248 and 1254) have a 
cancer potency factor equal to PCB 1260. The potential himian health risks associated with the 
canoeist scenario on the adjacent river are estimated to be nonexistent, with ILCR values less 
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than 3 x 10'̂  and THI values less than 0.003 in each of the three Site areas (Figure ES-5). 

Even with the high degree of conservatism, the PHRA showed that corrective actions are not 
necessary for the three site areas solely on the basis of potential risk to public health, with the 
possible exception of the Warwick Area. However, Ciba volunteered to conduct some limited 
remediation in the Production Area and the Warwick Area to facilitate their productive use. 
Based on the concentration and frequency of detection in surface soil (the predominant 
exposure source), it was determined that PCB hot-spot removal in the Production and Warwick 
Areas would be an effective corrective measure to facilitate their productive use. Interim 
Remedial Measures (IRMs) were planned and are in progress as of submission of this 
document to Region I. 

Ecological Risk Assessment 

This ecological risk assessment utilizes the risk assessment process as defined by the 
Framework for Ecological Risk Assessment (USEPA, 1992). The objective of this 
ecological risk assessment is to evaluate potential risks posed to terrestrial receptors by 
COPCs contained in surface soils (0-2 feet) at the Production and Warwick Areas, and 
surface soils and seep sediments at the Waste Water Treatment Area. 

A terrestrial/riparian reconnaissance survey was conducted at the Site in March, 1992. The 
terrestrial survey identified twenty-eight species of upland plants and twenty-six species of 
riparian/wetland plants at and near the Site. Twenty-six species of birds were identified, 
including: the great blue heron, mallard duck, and red-tailed hawk. Five mammal species 
were identified, including the Eastem gray squimel and the raccoon. A seep area was 
electroshocked, but no fish were observed. Tadpoles were present in the seep. 

Potential exposure pathways for plants and animals include: 
• uptake through roots in contact with surface soils, 
• foliar uptake of volatilized contaminants, 
• consumption (incidental ingestion) of surface soils, 
• dermal uptake, and 
• ingestion of contaminants which have bioaccumulated into forage or prey items. 

The ecological risk assessment is presented in three steps: 

Step I—Problem Formulation 
Problem formulation is a process which determmes the feasibility, scope, and objective of 
the assessment. This step identifies the COPCs, the organisms which are representative of 
the site, the models to be used to determine potential dose from COPCs, and appropriate 
assessment and measurement endpoints. 

Chemical analysis of the surface soils and the toxicity-background concentration screening 
process resulted in identification of the following: 
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Production Area 

Warwick Area 

Waste Water Treatment Area 

Seep in the Waste Water 
Treatment Area 

Inorganic COPCs 

11 

14 

11 

11 

Organic COPCs 

41 

62 

53 

32 

Representative species were chosen to represent the major trophic levels: a small 
omnivorous mammal (deer mouse, Peromyscus sp.), a large terrestrial omnivore (raccoon, 
Procyon lotor), an aquatic carnivorous bird (great blue heron, Ardea herodias) and a 
carnivorous bird and protected species (red-tailed hawk, Buteo jamaicensis). The site, 
although highly disturbed, has habitat that could be used by each of these organisms. The 
great blue heron would only possibly use the groundwater seep in the Waste Water 
Treatment Area. Measurement endpoints for the organisms were chosen as the no-
observable-adverse-effect level (NOAEL) for each COPC. 

Step II-Exposure Characterization 
Models of exposure pathways were developed to estunate daily dose to the representative 
organisms. These models include direct exposure, as well as bioaccumulation through the 
food chain. 

Step Ill-Risk Characterization 
The risk characterization step quantifies the likelihood of COPCs to cause adverse effects. 
The toxicity reference values (TRVs), which are equivalent to the NOAELs, are compared 
to predicted daily doses consumed by each representative species. A toxicity quotient (TQ) 
is developed that indicates the potential for adverse effects. Assumptions, strengths, 
weaknesses, and uncertainties of the analyses are discussed as well as potential ecological 
significance of any effects. 

A COPC is judged to have potential for adverse effects if the TQ is greater than zero. All 
calculated TQs for representative species were less than zero. 

Potential cumulative effects were also estimated by calculating an ecological toxicity index 
(ETI). Index values below one indicate no potential for adverse effect, values between one 
and ten have some possibility for effect, and probable adverse impact occurs when the ETI 
exceeds 10.0. The ETI was greater than 1.0 (1.36) only for the deer mouse in the Waste 
Water Treatment Area. The ETI was below one for all other species in the three Areas. 

Potential risk from COPCs in the three areas at the site is small. The TQ for any single 
chemical is below zero, indicating no potential for adverse effects. Therefore, the ETI 
indicates no significant risks are expected to the representative species. 
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Future risk due to changes in site characteristics will be even less than current risk. For 
example, soils in SWMU-5 and SWMU-6 in the Warwick Area will be removed during the 
IRM activities. These soils contained the majority of the contamination in this Area. 
Removal of PCB-contaminated soil and backfilling the entire area eliminates any pathway 
for risk to terrestrial receptors. Therefore, the Site poses even less an ecological risk than 
portrayed in this baselme assessment. 

Media Protection Standards 

The public health and environmental risk assessment showed that corrective actions are 
unnecessary for the three terrestrial Site areas, with the possible exception of the Warwick 
Area. The PHERE corroborates that the voluntary PCB hot-spot removals begun during 
the IRMs in the Production and Warwick Areas are more than sufficient to retum the Site 
to productive uses without unacceptable risks to public health and the envkonment. 

The public health risk assessment models for the scenarios evaluated were used to estimate 
risk-based MPS values for total PCBs in the hot spots targeted for remediation in the IRMs. 
These MPSs were developed solely for the purposes of the IRMs, and not because of any 
overriding potential public health or ecological health risks. Using a THI value of 1, MPSs 
were back-calculated through the risk assessment model to the respective surface soil 
concentrations. The resulting total PCB MPSs are 50 ppm for the Production Area and 5 
ppm for the Warwick Area. 

CONCLUSIONS 

Based on the findings of this RFl, the following is concluded: 

• On-site contaminated groundwater beneath the Site does not pose an unacceptable 
risk to human health or the environment. Potential risks posed by groundwater 
to human and ecological receptors in the Pawtuxet River will be addressed in a 
separate report. 

• Contaminants in Site soils do not pose an unacceptable risk to human health or 
the environment. 

• Contaminants in on-site surface water and sediment do not pose an unacceptable 
risk to human health or the environment. 
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a. All hazards are summed regardless of target organ. Refer to Section 6.4.3.2 and Appendix 6-G. 

b. According to USEPA policy, all PCBs were totaled, even though only PCB 1260 is carcinogenic. 

c. Rounded to one significant figure, as described in the Human Health Evaluation Manual (USEPA, 1989), 
making total risk slightly lower than that for total PCBs. 

Figure ES-2. Risk Summary for Production Area On-Site Worker Scenario 
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and no PCB 1260 was detected. 

Figure ES-3. Risk Summary for Waste Water Treatment Area 
On-Site Resident Scenario 
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PCB 1260 was detected. 

Figure ES-4. Risk Summary for Warwick Area On-Site Resident Scenario 
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Figure ES-5. Risk Summary for Canoeist Scenario 
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1.0 
INTRODUCTION 

1.1 OVERVIEW 

This RCRA Facility Investigation Report presents the results of the On-site RCRA 
Facility Investigation (RFl) at the CIBA-GEIGY Corporation facility (the Site) at 
Cranston, Rhode Island. This chapter reviews the history of the project and the Site 
(Section 1.2), presents the objectives of the RFl (Section 1.3), and provides the 
organization of the rest of this document (Section 1.4). Table 1-1 provides a summary of 
deliverables submitted to USEPA throughout this project. 

1.2 BACKGROUND 

This section describes: 

• the project history; 
• the Site history; and 
• the solid waste management units (SWMUs), areas of concem (AOCs), and 

additional areas of investigation (AAOIs) at the Site. 

Detailed information on each of these topics was presented in Chapter 1 of the Current 
Assessment Summarv Report. 

1.2.1 Project History 

A draft Administrative Order of Consent (Order) requiring a RCRA Corrective Action 
Study at the facility was issued to CIBA-GEIGY on 30 September 1988. After 
negotiations and evaluation of public comments, the Order was signed by CIBA-GEIGY 
on 9 June 1989 and became effective on 16 June 1989. A RCRA Corrective Action 
Study has four stages. The chronology of project activities associated with each of these 
stages is outlined below. 

Stage 1: RCRA Facility Assessment. In 1987, the U.S. Environmental Protection 
Agency (USEPA) conducted a RCRA Facility Assessment (RFA) to identify known 
and/or suspected releases at the Site. The results were presented in the Final RFA 
Report. CIBA-GEIGY RCRA Facilitv Assessment (January 1988). In 1988, 
CIBA-GEIGY conducted a Preliminary Investigation (not required by the Order) to begin 
characterizing the Site and selected releases. The results of the Preliminary Investigation 
were summarized in Chapter 1 of the Current Assessment Summarv Report. 
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Stage 2: RCRA Facility Investigation. The RCRA Facility Investigation (hereafter 
simply called the RFl) was conducted to characterize the impact of known and/or 

.,suspected. releases-that were determined, by .the RFA to requne further action. The RFl 
was conducted in two phases; CIBA-GEIGY proposed that Phase I be conducted in two 
parts — Phases IA and IB - to obtain additional guidance from the USEPA throughout 
the project. Phase IA was conducted m late 1989 and mid-1990 to characterize the Site's 
physical environment more completely; the results of the Phase IA studies were presented 
in the Phase IA Report (approved in June 1991). Phase IB was conducted in late 1990 and 
early 1991; it characterized known and/or suspected releases at the Site more completely 
and also provided additional information about the Site's physical environment. In Phase 
IB, two rounds of sampling were performed. Sampling and analysis of the media of 
concem included soil, groundwater, sediment, and surface water. The results of both 
Phase IA and Phase IB were presented in the Phase I Interim Report. Phase II began after 
the USEPA approved the Phase I Interim Report and Phase II Proposal. In Phase II, an 
additional two rounds of sampling was performed. Work completed during Phase II 
mcluded: additional Site characterization studies, refinement of the conceptual Site model, 
conducting additional sampling, performing the public health and environmental risk 
evaluation, and developing the Media Protection Standards. 

Stage 3: Corrective Measures Study Proposal. The Corrective Measures Smdy (CMS) 
Proposal describes the measures available to achieve the Media Protection Standards at 
the Site. A CMS Proposal will not be submitted for this project. As agreed with 
USEPA, a combined deliverable consisting of the RFl Report, the Media Protection 
Standards (MPS) Proposal, and the CMS Report would be submitted together in 
September 1995. Ciba has elected to submit the On-site RFl Report and the MPS 
Proposal ahead of schedule. The CMS Report will be submitted in September 1995. 

Stage 4: Corrective Measures Study Report. The Corrective Measures Study (CMS) 
Report evaluates the measures available to achieve the Media Protection Standards at the 
Site. Work on the CMS Report is in progress. This deliverable will be submitted to 
USEPA in September 1995 as planned. 

In addition to these four stages of the RCRA Corrective Action Study, stabilization and 
Interim Remedial Measures also have been implemented at the Site. 

Stabilization Investigation 
The stabilization mvestigation was integrated into the RCRA Facility Investigation (RFl) 
through a Modification of the Order executed on 28 September 1992. The Stabilization 
Work Plan was submitted to the USEPA in September 1992; conditional approval of the 
Work Plan was granted on 21 December 1992. The Stabilization Investigation Report 
and Design Concepts Proposal was submitted to the USEPA in May 1993. The Draft 
Stabilization Design Documents were submitted to the USEPA in November 1993. The 
Final Stabilization Design Documents were submitted to the USEPA in June 1994 and 
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approved on September 27, 1994. These final design documents were revised and 
resubmitted on January 30, 1995 because of changes to the groundwater pretreatment 
system .- . - , -__ . 

Interim Remedial Measures 
Interim Remedial Measures (IRMs ) are being implemented at the Site. An IRM Work 
Plan for excavating and disposmg of PCB-contaminated soil was submitted to USEPA on 
March 13, 1995. This Work Plan included a risk assessment which proposed IRM 
cleanup levels for the Production Area and for the Warwick Area (SWMU-5 and SWMU-
6). It was implemented in late June and July 1995, and the results will be included in the 
Site CMS. 

An IRM Work Plan for dredging sediments in the former Cofferdam Area was prepared 
and submitted to RIDEM and USEPA on April 28, 1995 for review and conunent. This 
Work Plan addressed permitting, objectives, approach, and project management issues. 
The IRM is scheduled for implementation from September through the fourth quarter of 
1995. 

1.2.2 Site History 

Beginning in 1930, the Alrose Chemical Company manufactured chemicals at the Site. 
The GEIGY Chemical Company of New York purchased the Site in 1954 and merged 
with the Ciba Corporation in 1970; thereafter, the Site was used for batch manufacmring 
of organic chemicals. Over time, the following major product categories were 
manufacmred: 

• 1950s—agricultural products, as well as leather and textile auxiliaries; 

• 

• 

1960s~plastics additives, optical brighteners, pharmaceuticals, and textile 
auxiliaries; 

1970s~agricultural products, plastics additives, pharmaceuticals, textile 
auxiliaries, and bacteriostats; and 

• 1980s~plastics additives and pharmaceuticals. 

By May 1986, CIBA-GEIGY had ceased all chemical manufacturing operations at the Site 
and had begun deconmiissioning and razing the plant. The Site has been divided into 
three study areas: the Production Area, the Warwick Area, and the Waste Water 
Treatment Area. The boundaries of these three areas are shown in Figure 1-1. 
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1.2.3 SWMUs, AOCs, and AAOIs 

-Twelve solid waste management units (SWMUs) and two areas of concem (AOCs) were._ 
identified in the Order. For completeness of the study, CIBA-GEIGY identified two 
additional areas of investigation (AAOIs). Information about these SWMUs, AOCs, and 
AAOIs is sunmiarized in Table 1-2; their locations and the Media of Concem sampled in 
each are shown in Figure 1-1. Additional details about these SWMUS, AOCs, and 
AAOIs (and on past known and/or suspected releases) are presented in Chapter 3. 

1.3 OBJECTIVES OF THE RCRA FACILITY INVESTIGATION 

The RFl has been divided into five main tasks: physical characterization, source 
characterization, release characterization, public health and envnonmental risk evaluation 
(PHERE), and developmg media protection standards. The release characterization has 
been subdivided into two tasks: the contamination characterization and contamination 
assessment. The objectives of these tasks are described briefly below. 

1.3.1 Physical Characterization 

The objective of the physical characterization of the Site was to characterize the 
lithology, stratigraphy, hydrogeology and hydrology of the Site. Mobilization for the 
Phase IA physical characterization began in early 1990; field studies began in mid-1990 
and were completed by Autumn 1990. Mobilization for the Phase IB physical 
characterization began in Autumn 1990; field studies began in late 1990 and were 
completed by mid-1991. Phase II physical characterization field smdies began in Spring 
1992 and were completed by mid-1994. The results of the Phase IA physical 
characterization were presented in the Phase IA Report. Updated findings based on Phase 
IB results were presented in Chapters 2 through 5 of the Phase I Interim Report. 
Additional data obtained from the Phase II investigation were used to further refine the 
concepmal Site model (presented in Chapter 2 of this report). 

1.3.2 Source Characterization 

The objective of the source characterization was to characterize SWMUs, AOCs, and 
AAOIs and the wastes contained at these locations. Except for the zinc oxide/soil pile 
(SWMU-6), wastes were no longer present at the Site at the tune of the RFl. Therefore, 
wastes could not be characterized, and source characterization was limited to SWMU, 
AOC, and AAOI characterization. Results of the source characterization are summarized 
in Chapter 3 of this report. 
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1.3.3 Release Characterization 

The release characterization consisted of-two parts - the contamination, characterization 
and the contamination assessment. 

Contamination Characterization 
The objective of the contamination characterization of the Site was to define the namre 
and extent of contamination resulting from releases at the Site. Mobilization for the 
Phase I contamination characterization began in late 1990; field studies began in late 1990 
and were completed by mid-1991. The Phase II release characterization sampling program 
is summarized in Table 1-3. Mobilization for the Phase II release characterization began 
m early 1992; field studies began in Spring 1992 and were completed by mid-1994. The 
results of the Phase I contamination characterization were presented in Chapters 6 
through 9 of the Phase I Interun Report. Updated findings which also include the Phase 
II results are presented in Chapter 4 of this report. 

Contamination Assessment 
The objective of the contamination assessment was to model the transport mechanisms 
and the fate of contaminants identified in the contammation characterization. Fate and 
transport modeling was begun after the final site analytical data was validated. The 
results of the contamination assessment are contained in Chapter 5 of this report. 

1.3.4 Public Health and Environmental Risk Evaluation 

The objective of the Public Health and Environmental Risk Evaluation (PHERE) was to 
evaluate the potential human health and ecological risks associated with potential exposure 
to hazardous waste and/or hazardous constituents possibly released from the SWMUs and 
AOCs at the Site. The PHERE was begim after the final Site analytical data was 
validated. The PHERE is presented in Chapter 6. 

1.3.5 Media Protection Standards 

The objective of Media Protection Standards (MPS) is to provide residual, site-related 
chemical concentrations that are estimated to pose no unacceptable risks to public health 
or the environment. MPSs are developed only for those chemicals that are predicted in 
the PHERE to pose unacceptable risks. Soil is the media of primary focus in this RFl 
report, but groundwater, on-site surface water, and on-site sediment are also addressed. 
The MPSs are presented m Chapter 6. 
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1.4 REPORT ORGANIZATION 

This report is divided into three volumes. Volume 1 contains the Executive. Summary 
and Chapters 1 through 7. Volume 2 contains References cited in Volume 1 and 
Appendices for Chapters 1 through 5. Volume 3 contains the PHERE. 

Volume 1 (Chapters 1 through 7) - This chapter presented an introduction which included 
an overview of the project history, the Site history, and the RCRA Facility Investigation 
(RFl). Chapter 2 presents the results of the physical characterization of the Site. 
Chapter 3 presents the results of the source characterization which was performed early 
in the RFl process. Chapter 4 presents the results of the characterization of 
contamination in groundwater, soil, on-site sediment, and on-site surface water. Chapter 
5 presents an assessment of the fate and transport of contaminants. Chapter 6 presents 
the results of the PHERE and also includes Media Protection Standards. Chapter 7 
presents a summary of the results of the RFl and conclusions based on these results. 

Volume 2 - This volume contains References cited m Volume 1 and Appendices for 
Chapters 1 through 5. 

Volume 3 - This volume presents the results of the Public Health and Environmental Risk 
Evaluation (PHERE) as a stand alone document including Media Protection Standards, 
references, and appendices. 
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Table 1-1 
Former CIBA Site - Cranston, Rhode Island 
Project Deliverables Submitted to USEPA 

^ = — 
Document Title: 

Final RCRA Facility Assessment Report (Prepared by Others) 

RCRA Facility Investigation Proposal, Volumes 1 & 2 

RCRA Facility Investigation Phase IA Report, Volumes 1 & 2 

RCRA Facility Investigation Interim Report, Volumes 1, 2, & 3 

RCRA Facility Investigation Interim Report 
Phase n Pawtuxet River Proposal 

Quality Assurance Documents: Supplements 

Health and Safety Plan, Phase II RCRA Facility Investigation 

Stabilization Work Plan 

Draft Stabilization Investigation Report and Design Concepts Proposal 

Stabilization Investigation Report and Design Concepts Proposal 

Final Stabilization Design Documents, Volumes 1 through 4 

Revised Final Stabilization Design Documents, Volumes 1 through 4 

On-Site Interim Remedial Measures Work Plan 

On-Site Interim Remedial Measures Draft Contract Documents 

Pawtuxet River Conceptual Design Work Plan 

Submittal Date: 

January 1988 

March 1990 

October 1990 

November 1991 

January 1992 

January 1992 

April 1992 

August 1992 

April 1993 

May 1993 

June 1994 

January 1995 

March 1995 

April 1995 

May 1995 
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Table 1-2 
Ŝ ^̂ V̂ Us, AOCS, and AAOIS 

Number Name Study A r e a 

SWMU-1 Hazardous Waste Storage Area Warwick 

Act ive 
Dates 

1981 to 1986 

SWMU-2 6000-Galbn Hazardous 
Waste Storage Tank 

SWMU-3 7SOO-6alton 90-Day 
Storage Tank 

SWMU-4 Trash Compactor Station 

Production 1981 to 1986 

Production 198510 1986 

Production 1972 to 1986 

SWMUS River Sediment Storage Area Warwick 

SWMU-6 Zinc Oxide/Soil Storage Pile Warwick 

197110 1976 

Late 1960s 
to present 

SWMU-7 CNorosulfonic Acid Release Area Production 1961 

SWMU-B Pnjssian Blue Release Area Production 1956 

SWMU-9 Waste Water Pipeline Break— Warwick 
Warwick Area 

12 Jan. 1982 

SWMU-10 Waste Water Pipeline Break— 
Waste Water Treatment Area 

Waste Water 
Treatment 

7 Sept, 1983 

SWMU-11 Toluene Waste Water 
Release Area 

Production 1983 

Descriptbn 

SWMU-1 was designed for a maximum capacity of 768 55-galk>n dmms. 
Typically, it stored 300 to 400 drums containing various wastes 
including flammable Squids and solids, oorrosive liquids and solids, 
organic mixtures and solids, non-hazardous organic mixtures, and 
chbrofomi. The area was about 42 by 58 feet, and was asphalt-lined, 
diked, and surrounded by a 6-foot chain-link fence. The dike was capable 
of holding 48,000 gallons. 

SWMU-2 was a caibon steel tank used to store process wastes 
containing acetone, toluene, monochlorobenzene, isopropanol, naptha, 
xylene, heptane, methanol, and water. The tank was 17 feet high, 8 feet in 
diameter, and was endosed by an 8000-galk>n capacity dike (14.5 by 19 
by4(eet). 

SWMU-3 was a vertical above-ground tank used to store flammable 
liquids for periods ol less than 90 days. The stainless steel tank was 17 
feet high, 8.5 feet in diameter, and was encbsed by a 25,000-9allon dike 
(about 28 by 29 by 4 feet). 

SWMU-4 had two trash compactors (30- and 55-cubic yard capacity) 
and only handled packaging material, paper wastes, and washed fiber 
drums. The trash compactor station (21 by 36 feet) was conaete-lined 
and drained to the Waste Water Treatment Plant. 

SWMU-5 contained about 6630 cubic yards of sediment that had been 
dredged from the Pawtuxet River as part of removing the original 
cofferdam^vaste water outfall. The sediment was removed trem the site 
in 1976; the area's natural grade was restored in 1977. 

SWMU-6 has about 25 cubic yards of soil containing about 10% zinc 
oxide residue; the residue resulted from a broken ratcar. The soil pile is 
about 50 by 7 by 2 feet. 

SWMU-7 is an area about 10 by 20 feet at which about 500 gallons of 
chlorosulfonic add were released. 

SWMU-8 is where about 300 cubic yards of blue-stained soil (believed 
to be stained by the release of an unknown quantity of Prussian Blue) 
were excavated and removed. 

SWMU-9 is where a break in the main raw waste transfer line resulted in 
the discharge ol about 24,000 galkins ol waste water. The waste water 
entered the surface water runoff catchment system and discharged to 
the Pawtuxet River. The waste water typically contained halogenated 
and non-habgenated solvents and other organic compounds routinely used 
in the chemical manufacturing process. 

SWMU-10 is where a break in an underground waste water line resulted 
in a discharge of about 50,000 gallons. The discharge flowed into a small 
pond on-site and then diverted to the Pawtuxet River. The pH of the 
released waste water was 8,5; the chemcal oxygen demand was 1010 
parts per million. This discharge contained acetone (31 pounds), 
isopropyl alcohol (45 pounds), toluene (7 pounds), xylene (1.7 pounds), 
zinc (025 pounds), and nitrobenzene (0.125 pourids). 

SWMU-11 is where an estimated release of between 9 and 90 pounds of 
toluene in waste water occurred via a subsurface sump associated with 
BuUding 11. 

Page 1 of 2 



Table 1-2 • 
SWMUs, AOCs, and AAOIs 

Number Name 

SWMU-12 Waste Water Treatment Plant 

AOC-13 Process Building Area 

AOC-14 Atlantic Tubing and Rubber 
Company Property 

AAOI-15 Laboratory Buikiing Waste 
Water Sump 

AAOI- IB^ Maintenance Department 
Cleaning Area 

Study Area 

Waste Water 
Treatment 

Act ive 

• Patgs 

1970 to 1983 

Pescripfon. 

SWMU-12 is the area formerly occupied by the Waste Water Treatment 
Plant. Biological trickling towers were used and periodic sump overflows 
from these towers resulted in discharges to the river. Influent to the 
towers routinely contained volatile and semi-volatile organic compounds. 
Additional releases from SWMU-12 in excess of the NPDES permit 
requirements have been reported for zinc, BOO, and phenols; in two 
releases, chlorofomi was discharged to the river. 

Production 1930 to 1986 Area in which most of the production activities occurred. 

adjacent & west 1981 to 
of Produdon present 

This property was never used or devebped by CIBA-GEIGY. 

Production^ 1961 to 1987 The sump functioned as part of normal operaffons in the Laboratory 
Building. The gravity sump drained to sewer lines that discharged to the 
publidy owned treatment works. 

Warwick mid-1960s Area where maintenance equipment was steam<ieaned. Rinse water 
to 1986 drained to a nearby surface water catch basin. 

NOTES: 
1, CIBA-GEIGY identined the two additional areas of investigation (AAOIs); no releases are known, but the potential for a release existed in the past, 

2. AAOI-16 will be redesignated as SWMU-16 for the Phase II investigation. 
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BELLEFONT 
POND 

. ^ ^ 

k J 1 

DEFINED 
FACILITY 

BOUNDARY 
(PRODUCTION 

AREA) 

liGENEh AOC-14 

i J : LOCATION OF SVMU 

A 
. J 

U)CATK)N OF EXJ5TINC STRUCTURE 

LOCATION OF FORMER STRUCTURE 

SWMU-11V 

ATLANTJC 
TUBING 

AND 
RUBBER 

COMPANY 

SOLID WASTE MANACEAAENTT UNITS (SVMUs), 
AREAS OF CONCERN (AOCs), AND ADDITIONAL AREAS OF INVESTIGATION (AAOIs) 

SWMU-1 HAZARDOUS WASTE STORAGE AREA 

SWMU-2 6000-CALLON HAZARDOUS WASTE STORAGE TANK 

SWMU-3 7500-GALLON, 90-DAY STORAGE TANK 

SWMU-* TRASH COMPACTOR STATKJN 

SWMU-5 RIVER SEDIMENT STORAGE AREA 

SWMU-6 2INC OXIDE/SOIL STORAGE PILE 

SWMU-7 CHLOROSULFONIC .^CID RELEASE AREA 

SWMU-8 PRUSSL\N BLUE RELEASE AREA 

SWMU-9 WASTE WATER PIPELINE BREAK - WARWICK AREA 

SWMU-10 WASTE WATER PIPELINE BREAK - WASTE WATER TREATMENT AREA 

5WMU-II TOLUENE RELEASE AREA 

SWMU-12 WASTE WATER TREATMENT PLANT 

AOC-13 PROCESS BUILDING AREA 

AOC-1* ATLANTIC TUBING AND RUBBER COMPANY PROPERTY 

AAOI-15 LABORATORY BUILDING WASTE WATER SUMP 

SWMU-16 MAlhfTENANCE DEPARTMENT CLEANING AREA 

A O C -

BASE MAP SOURCE; CEOO CORPORATK)N OF 
NEWFcXlNtiLAND, NEW JERSEY, MAPPED BY 
PHOTOGRAMMETRIC METHODS FROM AERIAL 
PHOTOGRAPHS. DATE FLOWNi 2 APRIL 1989 



2.0 
PHYSICAL CHARACTERIZATION 

2.1 OVERVIEW 

This chapter describes the objectives, methods and analyses, and results of the physical 
characterization. The physical characterization consisted of three main smdies: the 
geologic investigation, the hydrogeologic investigation, and the hydrologic investigation. 

Some of the information presented in this chapter has been discussed in detail in 
documents previously submitted to USEPA. These docimients included: the Current 
Assessment Summary Report (March 1990), the Phase IA Report (October 1990), the 
Phase I Interun Report (November 1991), and the Stabilization Investigation 
Report/Design Concepts Proposal (May 1993). The physical characterization data 
collected throughout die RFl (includmg the Preliminary Investigation) were used in 
preparing this chapter, although detailed presentations are generally limited to the data 
collected during Phase II of the RFL 

Section 2.2 describes the geologic investigation, Section 2.3 describes the hydrogeologic 
investigation and Section 2.4 presents an overview ofthe hydrologic investigation ofthe 
Pawtuxet River and surrounding areas. As discussed with USEPA, a detailed description 
of the hydrologic investigation will be presented in the Pawtuxet River RFl Report to be 
submitted at a later date. A summary of the results of the RFl physical characterization 
concludes this chapter (Section 2.5). 

Phase II Work Proposed but not Performed 

Two activities that were proposed for the Phase II Investigation (Phase I Interun Report 
and Phase II Proposal, May, 1993) were not performed. These were downhole 
geophysical logging of selected borings by the natural gamma, gamma-gamma, and 
neutron logging methods, and numerical groimdwater flow modelmg to simulate the 
physical groundwater system of the Production Area. 

These activities were originally proposed to fill data gaps that were identified during the 
Phase I Investigation. On the basis of the results of the field studies conducted during 
the stabilization investigation, however, downhole geophysical logging and numerical 
groundwater flow modeling were no longer necessary. The data collected during the 
stabilization investigation satisfied most of the data needs that were going to be 
addressed with these two activities. 

A formal request not to perform the two activities was submitted to the USEPA in May, 
1993 and approved by them in July, 1993. 
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2.2 GEOLOGIC INVESTIGATION 

2.2.1 Objectives - ^ 

The following were the objectives of the geologic investigation: 

• develop the background geologic history of the Site and 
surrounding areas; 

• place the Site in its regional stratigraphic and tectonic 
setting; 

• investigate the characteristics ofthe surface soils, 
overburden, and bedrock lithology and structure; and 

• identify geologic features that might affect the flow of 
groundwater at the Site. 

The results of the mvestigation were used to develop a geologic model of the Site and to 
provide a framework for interpreting the results of the hydrogeologic and hydrologic 
investigations. The geologic model of the Site was refined continuously using new data 
collected during the various phases of the RFl and the Stabilization Investigation. 

2.2.2 Geologic Investigation Methods and Analyses 

This section describes the investigation methods and analyses that were used to 
characterize the geology of the Site. The geologic characterization consisted of the 
following activities: 

a literature survey; 
recoimaissance mapping; 
a geophysical investigation; 
a subsurface investigation; and 
geotechnical analyses of soil samples. 

2.2.2.1 Literature Survey 

A literature survey was conducted at the U.S. Geological Survey (USGS) Library in 
Reston, Virginia to collect geologic information about the Providence, Rhode Island area 
and the Site vicinity. Relevant geologic information was also obtained from technical 
journals, geologic maps, field guides, and imiversity reports. The information was used 
to place the Site in its regional tectonic setting and to provide background information 
about the geologic history of the area. The sources of geologic information can be found 
in the References section of this dociunent. 
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2.2.2.2 Reconnaissance Mapping 

In August, 1990, a reconnaissance field investigation was.conducted to locate and map 
bedrock exposures (outcrops) in the vicinity of the Site. The information collected 
during outcrop mapping was used to infer bedrock structures and lithologies that might 
underlie the Site, correlate bedrock core samples from the Site with the surrounding 
bedrock geology, and to help place the Site in a regional geologic framework. Outcrops, 
however, are not common around the Site area (the closest are over a mile from the 
Site) and consequently, the mapping only provided indirect information about rock 
structures underlying the Site. 

The outcrops were located by three methods. A review of USGS topographic maps 
revealed landforms that were suggestive of rock outcrops (e.g.,steep topographic 
gradients suggested that rock cliffs, ledges, or road cuts existed), the geologic map of the 
Providence, RI Quadrangle (Quinn, 1959) used symbols that showed the location of rock 
outcrops, and a detailed road log compiled by Hepburn and Rehmer (1981) provided 
locations of outcrops that were exposed more recently. Most of the outcrops within a 5-
mile radius of the Site were visited and mapped. '. Representative rock samples were 
collected and compared to bedrock core samples recovered from four Site borings to 
help infer bedrock geology of the Site. 

2.2.2.3 Geophysical Investigation 

Geophysical surveys were conducted at the Site in October 1989 and in July 1990. The 
objectives of the geophysical work were to provide relatively quick and non-intrusive 
recoimaissance characterization of subsurface conditions. Specifically, the surveys were 
used to investigate overburden thickness, locate areas of perched water, and to identify 
shallow man-made and natural subsurface features that might affect groundwater flow. 

Three different geophysical surveys were conducted during the RFL The surveys 
consisted of a seismic refraction survey, an electrical resistivity survey, and a ground-
penetrating radar survey. A detailed description of the geophysical survey activities and 
survey methods was presented in Chapter 2.0 of the Phase IA Report and m Chapter 2.0 
of the Phase I Interim Report. A brief summary of the survey activities and methods is 
presented below. 

The seismic refraction survey aimed at defining refractive horizons, such as the interface 
between soil and bedrock, in the underlying strata. The refraction data were collected 
by generating seismic source signals at the surface and recording the remm signal on a 
distant recorder. The survey was conducted in all three study areas to investigate 
overburden thickness and the depth to bedrock. 

The electrical resistivity survey was performed by measuring the resistance to the passage 
of an electrical current through the subsurface formations. Typically, fluids in the 
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formation's pore spaces act as conductors so that the survey essentially measures the 
contrasts in porosity and pore water conductivity between adjacent soil layers. The 
electrical-resistivity data were collected by applying a low-frequency current between 
electrodes that were driven into the ground. The electrical resistivity survey was 
conducted in all three study areas to mvestigate the presence of perched water and to 
locate soil horizons with contrasting resistivity properties. 

The ground-penetrating radar survey was performed to locate subsurface features that 
might affect groundwater flow. The data were collected by introducing radar pulses into 
the ground and picking up the reflected signal on a recorder. The ground-penetrating 
radar survey was used in all three study areas to investigate the location of underground 
structures such as conduits, building foundations, and buried utilities. 

2.2.2.4 Subsurface Investigation 

The RFl subsurface investigation was the primary source of information used to develop 
the stratigraphic and geologic model of the Site. The subsurface investigation consisted 
of the following activities: 

• advancing borings; 
• excavatmg test pits; and 
• collecting and classifying soil and rock core samples. 

A summary of these activities is presented below. 

Advancing Borings 

Soil borings were advanced and monitoring wells were installed throughout the RFL 
Logs for borings and monitoring wells installed during Phase II of the RFl are included 
in Appendices 2-A and 2-B, respectively. Logs for borings, piezometers, and monitoring 
wells installed during investigations prior to Phase II were incliided in reports previously 
submitted to the USEPA. A brief summary of the previous investigations is presented 
below. 

Preliminary Investigation- During the Preliminary Investigation, 19 piezometers and 10 
monitoring wells were installed at the Site. Boring logs for these piezometers and 
monitoring wells were presented in the Current Assessment Summarv Report. 

Phase IA Investigation- During the Phase IA Investigation, 11 piezometers and 4 bedrock 
monitoring wells were installed. Boring logs for these piezometers and monitoring wells 
were presented in the Phase IA Report. 

Phase IB Investigation- During the Phase IB Investigation, 6 piezometers and 15 
monitoring wells were installed. In addition, 23 shallow borings ranging m depth from 2 
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to 10 feet were advanced to investigate potential contamination associated with 
individual SWMUs. Bormg logs for these piezometers, monitoring wells, and shallow 
borings were presented in the Phase I Interun Report. 

Stabilization Investigation- During the Stabilization Investigation, 14 piezometers, 12 
monitoring wells, 4 recovery wells, and 10 vapor extraction wells were installed. Two of 
the recovery wells (RC-3 and RC-5) and seven vapor extraction wells (VE-4 through VE-
10) were installed only after the final Stabilization Investigation report was completed 
and submitted to the USEPA. Location maps and boring logs of these wells are 
presented in this report (Figure 2-1 and Appendix 2-A); construction details of the other 
wells installed during the Stabilization Investigation were presented in the Stabilization 
Investigation Report/Design Concepts Proposal. 

Phase II Investigation- Durmg the Phase II Investigation, 11 monitoring wells were 
installed. Boring logs and construction logs for these wells are presented in Appendices 
2-A and 2-B, respectively. The rationale for the installation of these wells is presented in 
Table 2-1. 

In addition to the borings advanced for monitormg well installation, 43 additional soil 
borings were advanced to delmeate the extent of contamination associated with 
individual SWMUs. Table 2-2 shows the location and depth of these borings; logs for 
these borings are presented in Appendix 2-A. 

Excavating Test Pits 

Six exploratory test pits were excavated at the Site during the Phase IB Investigation. 
The test pits were excavated in the areas of SWMUs-2, -3, -7, -8, -11 (Production Area), 
and SWMU-10 (Waste Water Treatment Area) to evaluate shallow subsurface materials 
and to investigate the presence of contamination potentially associated with the SWMUs. 
The test pit logs were presented in the Phase I Interim Report. 

Collecting and Classifying Soil and Rock Core Samples 

During the RFl, soils were sampled from borings using two different techniques - split-
spoon sampling and Shelby mbe sampling. Bedrock was sampled using rock coring 
techniques. Sampling procedures were conducted in accordance with the QAPP-
Supplement. 

Split-spoon Sampling: Continuous split spoon samples were collected durmg the Phase I 
and Phase II investigations, in a select number of boreholes. 

Shelbv Tube Sampling: A total of 24 Shelby tube samples were collected from 16 borings 
during Phase I of the RFL These data were presented in the Phase I Interim Report. 

S:\87X4660\RnRPT\TEXT\d(X)li02.W52 10:40July28,1995 

2-5 



Rock Core Sampling: A 5-ft run of rock core was recovered from each of four bedrock 
borings advanced during Phase IA. The rock core logs were presented in the Phase IA 
Report. -- - -.̂  

Logging Methods 

Soil Boring Logs: 

Soil descriptions were based on observations of soil collected in split-spoon samplers, soil 
cuttings (drilling spoils), and trunmings from Shelby mbe samples. The description and 
classification of soil samples were performed by a field inspector during the drilling 
activities and recorded on boring logs. The soil classification procedures are outlined in 
the QAPP- Supplement. 

Rock Core Sample Logs: 

Observations made during core drilling were recorded on the core log by the geologist 
inspecting the operation. Core logging procedures are outlined in the QAPP-
Supplement. 

2.2.2.5 Geotechnical Soil Analyses 

The geotechnical properties of selected soil samples were measured to help investigate 
the stratigraphy ofthe Site and to evaluate soil factors that may affect contaminant 
mobility, soil remediation work, and the groundwater flow regime. 

During the Phase I Investigation the following tests were performed: 

• index tests: water content and Atterberg limits; 
• physical property tests: grain size, total and dry unit weights, porosity, and 

specific gravity; and 
• engineering property tests: vertical hydraulic conductivity. 

Index and physical property tests were performed by both International Technology 
Corporation and Woodward-Clyde Consultants; engineering property tests were 
performed by Woodward-Clyde Consultants. The results of the Phase I geotechnical 
analyses were presented in the Phase I Interim Report. 

During the Stabilization Investigation, the only geotechnical analyses that were 
performed were grain size analyses for soil samples collected from recovery wells RC-1 
and RC-2 (borings P-32D and P-33D, respectively) and recovery wells RC-3 and RC-5. 
The analyses were perfonned to optimize the construction of the recovery wells for the 
stabilization investigation aquifer tests. The results of the analyses of soil samples 
collected from recovery wells RC-1 and RC-2 were presented in the Stabilization 

S:\87X4660\RFIRPT\TEXT\d001iO2.W52 10:40July28,1995 

2-6 

file://S:/87X4660/RFIRPT/TEXT/d001iO2.W52


Investigation Report (recovery wells RC-3 and RC-5 were not mstalled before 
Stabilization Investigation Report was submitted to the USEPA). The grain size 
distribution curves for soils samples collected from recovery wells RC-3 and RC-5 are 
presented in Appendix 2-C. 

Geotechnical analyses were not performed on soil samples collected during the Phase II 
Investigation. 

2.2.3 Results of the Geologic Investigation 

This section describes the results of the RFl geologic characterization in the following 
order: 

• regional geology, as determined by the literamre survey and 
reconnaissance mapping tasks; 

• preliminary evaluation of the Site geology, as determined by the results of 
the geophysical survey; and 

• site-specific geology, as determined by the subsurface investigation and the 
results of the geotechnical analyses of soil samples. 

2.2.3.1 Regional Geology 

Tectonics and Basement Geology: 

The Site is located in the Appalachian Mountain System of southeastern New England. 
Within the Appalachians, numerous geologic provmces have been delineated on the basis 
of differences in bedrock radiometric-age dates, rock lithology, fossil assemblages, and 
rock structure. 

The Site is located in a geologic province known as the Avalon terrane, named after the 
type exposures and similar suites of rocks found on the Avalon Peninsula of 
Newfoundland (Zartman and Naylor, 1984). This rock belt forms part of the eastem 
margin of the Appalachian Orogen and can be traced southwestward from 
Newfoundland, through Massachusetts and Rhode Island, down to South Carolina. 

In Rhode Island, the rocks m this terrane are mostly Precambrian and Cambrian (about, 
600 Ma) volcanic and associated sedimentary rocks that were subsequently intruded by 
Devonian (about 4(X) Ma) granites. The rocks are generally unmetamorphosed, or 
metamorphosed to only a moderate degree. Where exposed, rocks of the Avalon terrane 
are in sharp fault contact with rock belts found immediately to the east and west 
(Williams and Hatcher, 1983). Current tectonic models place the evolution of the 
Avalon crustal block as a separate "micro-contment", that docked against the North 
American craton sometime after middle Paleozoic time, possibly coincident with the 
Acadian Orogeny (360 to 400 Ma). 

S:\87X4660\RFIRPT\TEXT\d(X)liO2.W52 10:40July28,1995 

2-7 



Withm the Avalon terrane, the Site is located m a mostly fault-bounded strucmral basin, 
the Narragansett Basin, which extends from southeastern Massachusetts to southeastern 
Rhode Island. The^Basin is approxunately. 18 miles wide from.Providence,.Rhode. Island 
to Fall River, Massachusetts and 60 miles long from Newport, Rhode Island to Hanover, 
Massachusetts (Quinn, 1976). About 290 million years ago (the Pennsylvanian Period) 
the Narragansett Basin was a synclmal depression that received rapid influxes of 
continental sediments, alluvial deposits, and organic matter from the surrounding 
highlands (Barosh and Hermes, 1981). These sedunents were metamorphosed at low to 
moderate grades during the Alleghenian Orogeny (the Permian Period), a localized 
tectonic event that affected rocks of southeastern New England about 275 million years 
ago (Skehan and Murray, 1980). The southem portions of the basin underwent the most 
intense deformation, resulting in major tight isoclinal to recumbent north-to-northeast 
trending folds and numerous north to northwest trending faults (Barosh and Hermes, 
1981). 

Bedrock Geology and Structure: 

The Rhode Island Formation is the dominant bedrock unit in the Narragansett Basin 
(Figure 2-2). The Formation is composed of sedimentary rocks consisting of gray and 
black conglomerates, sandstones, shales, and minor amounts of coal. It is estunated to 
be about 10,000 feet thick (Qumn, 1969; 1971) and about 290 million years old (Skehan 
and Murray, 1980). The bedding within the Narragansett Basin generally dips east and 
southeast and strikes mostly north and northeast (Quiim, 1959). Locally, however, the 
bedding structure is very complex and bedding planes may dip in many different 
directions because of faulting and folding (Qumn, 1959). 

The contact between the rocks of the Narragansett Basin and the rocks of the Avalonian 
basement is closest west of the Site (about 4 miles away) and it is marked by a relatively 
steep escarpment (Figure 2-2). The basement rocks, being compositionally more 
resistant to erosion than the basm rocks, comprise the westem upland. The namre of 
the contact has not been well established, but it is inferred .to be a fault along most of 
the perimeter of the basin (Barosh and Hermes, 1981). 

Surficial Geology and Topography: 

The Site is located in the Seaboard Lowland section of the New England physiographic 
province. The topography around the Site area consists of relatively flat plams which 
slope southeastward and range in elevation from about 40 to 100 feet above sea level 
(Smith, 1956). 

Pleistocene glaciation, which ended about 10,000 years ago, scoured the bedrock surface 
resulting in the present dominant topographic pattem. Till (unsorted ice-contact 
deposits) and outwash sediments (meltwater stream-sorted deposits) were deposited 
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directly over bedrock as the ice receded. Overburden in the area is primarily glacial 
outwash material consisting of layers of sand, silt, and gravel (Moultrop, 1956). The 
outwash generally forms thick deposits (up to 280 feet) in low-lying areas while in some 
upland areas, outwash is not present (Bierschenk, 1959). The average thickness of the 
outwash plains is about 50 feet (Smith, 1956). 

The Pawmxet River flows along the boundary between the Providence outwash plain to 
the north and the Warwick outwash plain to the south (Figure 2-3). Although both 
outwash plains are similar in composition, the Providence outwash plain is younger than 
the Warwick outwash plain and about 15 to 20 feet lower in elevation (Smith, 1956). 
Both outwash plains have a downward gradient to the southeast. Currendy, the glacial 
outwash is bemg eroded and reworked locally by streams and rivers and recent (post­
glacial) alluvial deposits cover some areas of glacial outwash. 

Surface soils in the area have developed (and are still developing) though chemical and 
physical weathering processes that acted on the underlying parent material since the last 
glacial event. The Soil Survey of Rhode Island (USDA, 1981) has mapped three soil 
types in the Site area. These include Urban land, Rumney fine sandy loam, and 
Merrimac-Urban land complex. The distribution of these units across the Site is shown 
in Figure 2-4. 

Urban land (Ur) consists of soils in areas that are covered by paved roads, parking lots, 
or buildings. These areas are typically found heavily developed land that are flat lying or 
have only moderate slopes. Soils associated with Urban land are excessively to 
moderately well drained. 

The Merrimac-Urban land complex (MU) is a combination of well drained Merrknac 
soils and areas of Urban land. The complex is typically found on terraces and outwash 
plains in densely populated areas. Merrimac soils generally have an 8-inch surface layer 
of dark brown sandy loam, a subsoil of 17 inches of yellowish brown and dark yellowish 
brown sandy loam, and a substratum of 35 inches or more of a light yellowish brown 
gravelly sand. Merrimac soils formed in outwash deposits derived from schist, gneiss, 
and phyllite. The permeability of the Merrimac soils is moderately rapid in the surface 
layer and upper part of the subsoil, moderately rapid to rapid m the lower part of the 
subsoil, and rapid in the substratum. The soil is extremely acid through medium acid 
with a pH rangmg from 3.6 to 6.0 (USDA, 1981). 

The Rumney fine sandy loam (Ru) is a nearly level, poorly drained soil lymg on flood 
plains. The unit generally has a 5-inch surface layer of very dark grayish brown fine 
sandy loam, a subsoil of 17 inches of dark grayish brown, mottled fine sandy loam, and a 
substramm of 35 inches or more of gray and dark grayish brown sand. The permeability 
is moderately rapid m the surface layer and subsoil and rapid or very rapid in the 
substramm. The soil is very strongly acid through slightly acid with a pH ranging from 
4.5 to 6.5 (USDA, 1981). 
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2.2.3.2 Preliminary Evaluation of Site Geology - Geophysical Surveys 

During the Phase I investigation, three geophysical survey methods - seismic refraction, 
electrical resistivity, and ground-penetratmg radar - were used to provide a quick and 
relatively non-intmsive method of obtaining preliminary stratigraphic information for 
each of the three smdy areas at the Site. A detailed description of the geophysical 
results can be found in the Phase IA Report and the Phase I Interun Report: a brief 
summary of the results is presented below. 

In the Production Area, the seismic refraction and electrical resistivity data suggested 
that a glacial till of variable composition and thickness overlies bedrock. Interbedded 
sands, silts, gravels, and clays overlie the till, but the unit showed no consistent layering. 
Till is inferred to be 30 to 60 feet below ground surface, while bedrock is inferred to be 
50 to 60 feet below the ground surface. 

In the Warwick Area, the geophysical data suggest that the soils consist of mterbedded 
and laterally discontinuous sands, silts, and clays. The data indicate that the till varies in 
thickness and composition and that bedrock is 50 to 60 feet below groimd surface. 

The geophysical data from the Waste Water Treatment Area are generally consistent 
with the data collected from the Production and Warwick Areas. The upper 30 feet of 
overburden consists of interbedded and discontmuous sands, silts, and clays. Till is 
inferred to be about 30 to 50 feet below ground surface while top of bedrock is inferred 
to be about 45 to 60 feet below the ground surface. 

The geophysical survey results were used to developing a preliminary stratigraphic and 
geologic model of the Site. As presented in the Phase IA and Interim Reports, the 
interpreted results of the geophysical data is as follows: bedrock varies from 20 to 90 
feet below ground surface but generally ranges from 45 to 60 feet below grade; the 
overburden consists of sands, silts, clays, gravel, and till; and, the overburden appears to 
vary widely both in depth and areal extent. Water table depths were inferred to range 
from 3 to 18 feet below ground surface. Areas of perched water were not identified in 
the geophysical investigation. 

The results of the geophysical survey are generally consistent with the geologic data that 
was collected by more direct investigation techniques (i.e.,drilling, test trenches, etc.). In 
addition to providing preliminary geologic information for the Site, the geophysical data 
were used also to help develop the subsurface drilling strategy and to provide subsurface 
geologic information in areas were borings were not advanced. 
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2.2.3.3 Site Specific Geology 

Surface Soils 

There is little correlation of surface soils at the Site with the regional classifications 
given by the USDA (1981) due to the urbanization of the area. The native soil profile 
across most, if not all, of the Site has been disrupted by construction, trenching, and 
backfill activities. Consequently, the surface soils can not be differentiated in detail and, 
for the purposes of geologic characterization of the Site, are simply considered to be part 
of the upper-most overburden unit A generalized evaluation of the surface soils at the 
Site, however, is provided below. The distribution of the USDA (1981) soil map units is 
shown in Figure 2-4. 

The Production Area has a generic regional soil classification of Urban land. In general, 
the upper few feet of soil in the Production Area consists of sand, silt, and gravel that is 
mixed with concrete, metal, and other construction debris. None of the material in the 
Production Area is considered to be native soil. 

The westem two-thirds of the Warwick Area is covered with asphalt pavement and has a 
generic regional soil classification of Urban land. The soils below the pavement 
generally consist of coarse- to fine-grained brown sand, with varying amounts of silt and 
gravel. These materials may reflect a native soil profile. The soil in the eastem portion 
of the Warwick Area is classified as Rumney fine sandy loam. The soils in only a 
localized portion of this area (near SWMU-5) have been investigated in detail. Here, 
the surface soils consist of fill material containing ashes, brick, and other debris and gray, 
black, and brown sands with organic material. The organic sands possibly reflect a 
native soil profile. 

The surface soil in the southem half of the Waste Water Treatment Area is classified as 
Rumney fine sandy loam while the surface soil in the northem half is classified as the 
Merrimac-Urban Land Complex. The surface soils in this area generally consist of fill 
material that contains sand, silt, and gravel that is mixed with wood, plastic, asphalt, and 
other debris although scattered pockets of brown sandy silt and gray sandy silt exist. 
There is little correlation of the surface soils here to the regional classifications. 

Overburden 

Five major stratigraphic units have been identified in the overburden underlying the Site; 
from the top down they are the following: 

1. Upper Sand/Fill; 
2. Sih; 
3. Gravelly Sand (Production Area only). 
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4. Fine Sand; and, 
5. Glacial Till; 

These units, as well as other minor units and bedrock, are described below. Quantitative 
information about each stratigraphic unit is provided by the results of the geotechnical 
analyses of soil sample collected from each of the major overburden units. A summary 
of the geotechnical soil properties is presented in Appendix 2-C. 

Upper Sand/Fill unit: 
Three lithologies - man-made fill, tan sands, and brown silty sands - form the greater 
part of the upper unit. These lithologies, however, are not differentiated in the geologic 
cross- sections because these minor units are not laterally continuous for any appreciable 
distance. 

In the Production Area, the upper unit consists primarily of fill. The fill typically consists 
of concrete rubble and other man-made debris mixed in a sandy matrix. 

In the Warwick and Waste Water Treatment Areas, the upper unit consists primarily of 
brown coarse to fine sands, some silts, and occasional gravel lenses. Fill also occurs 
locally in the Waste Water Treatment Area. 

In the Off-Site areas, the upper portion of the unit consists of tan to yellow, fine to 
medium-fine sands. In general, the upper unit is thiimest in the Production Area and 
thickest in the Warwick and Off-Site areas, ranging from about 6 to 29 feet thick. 

Silt unit: 
In contrast to the diversity of lithologies found m the upper unit, there is a fairly 
homogeneous unit of gray silt that underlies most ofthe Site (except in localized 
portions of the Production Area). This unit consists of gray silt and occasional fine 
laminations of sand and silty sand (varves). The unit is thickest in the Warwick and 
Waste Water Treatment Areas, rangmg from about 10 to 38 feet thick. 

Gravelly Sand unit: 
The Gravelly Sand unit occurs only in the Production Area. It is a heterogeneous 
mixture of gray sand, silt, clay, and gravel. The medium- to coarse-grained matrix 
contams well-rounded pebbles (gravel) of shale and sandstone, and angular rock 
fragments of mixed composition. The gravel size ranges from coarse to fine. This unit 
has a maximum thickness of about 25 feet in the area of monitoring wells MW-IOD and 
MW-12D. 
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Fine Sand unit: 
A relatively homogeneous unit of fine sand and silty sand underlies the Silt unit and has 
a similar gray color. This unit consists of fine-to very fine-grained sand with varying 
amounts of silt and occasional traces of clay. The thickness of this unit ranges from 
about 5 to 37 feet, with an average thickness of 10 to 20 feet. This unit underlies the 
entne Site except in a small portion of the Waste Water Treatment Area where the Silt 
unit directly overlies bedrock (near piezometer P-19D). 

Glacial Till unit: 
A dense, heterogeneous, gray-colored till unit directly overlies bedrock in the Production 
Area, most of the Waste Water Treatment Area and the western-most portion of the 
Warwick Area. The Glacial Till unit is composed of a poorly sorted mixtare of clays, 
silts, and coarse sands that contain gravel and rock fragments. The thickness of this unit 
is fairly consistent averaging about 5 feet but reaching 10 feet in the southwest portion of 
the Site. This unit also tends to parallel the surface of the underlying bedrock; it is not 
appreciably thicker where the bedrock surface is deep, nor is it thiimer where the 
bedrock surface is shallow. 

Minor Units: 

Several minor units occur m the overburden underlying the Site. Occasional lenses of 
gray fine to coarse sand occur within the Silt unit. These units are not laterally 
continuous and reflect only minor variations of the Silt unit. Thin lenses of gravelly 
sands also occur within the Fine Sand unit in the Production Area. A stiff gray silt lens 
can also be found between the Fine Sand unit and the glacial till in the central portion 
of the Production Area. 

Bedrock 
During the Phase I investigation, four borings were advanced into bedrock and several 
other borings terminated at the top of bedrock. The depth to bedrock was found to be 
variable across the Site, ranging from 30 to about 90 feet below ground surface. The 
elevation of the top of bedrock ranges from 5 to 75 feet above mean sea level. The 
lithologies of the four rock cores did not suggest that a correlation exists between the 
rock type and the depth to bedrock. 

Based on the rock core data (presented in the Phase IA Report), two rock types are 
present under the Site - a light gray, medium-grained, quartz-biotite sandstone that 
contains occasional quartzite pebbles, and a dark gray, thin bedded shale with 
moderately developed phyllitic cleavages. These lithologies correlate with regional 
descriptions of rocks belonging to the Rhode Island Formation and to the few outcrops 
exposed nearby. 
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The sandstone was present all four rock core samples (RW-1 through RW-4). It has 
poor to moderately developed schistose cleavage with an approximate dip of 65 degrees. 
Nuinerous vertical and steeply dipping quartz-filled fractm-es are present. It is 
moderately to deeply weathered and moderately strong. Rouiid and elongated pebbles 
are found in two of the cores. 

The shale was present in the core sample recovered from recovery well RW-2. The 
shale has laminations and very thin bedding with altematmg light and dark streaks. The 
rock has moderately developed sub-horizontal cleavage which dips at approximately 10 
degrees. The shale grades into the sandstone in this core sample. A small amount of 
weathered shale was also recovered in a split spoon sample at location MW-17D at the 
termination of the boring (Phase I Interim Report). 

Geotechnical Properties ofthe Overburden Units 

Geotechnical data for soil samples collected during the different phases of the RFl 
(Phase IA, Phase IB Round 1, Phase IB Round 2, and Stabilization Investigation) are 
summarized m Appendix 2-C, Table 2-Cl dirough Table 2-C5. Tables 2-Cl, 2-C2 and 2-
C3 summarize the geotechnical data of samples collected during Phase 1 (geotechnical 
soil samples were not collected during Phase II). Table 2-C4 presents particle size 
distribution data of soil samples collected during the Stabilization Investigation. Table 2-
C5 presents the methods and assumptions used to calculate theoretical hydraulic 
conductivity values, based on a given sample's grain size distribution, usmg two 
established methods - The Hazen method and the Kozeny-Carman method. 

The tabulated data are sorted so that the geotechnical properties of the soil samples can 
be easily referenced and compared by study area, by stratigraphic unit, and by depth. In 
addition, the average values of the geotechnical data for each stratigraphic unit has been 
calculated and tabulated. 

2.2.3.4 General Site Stratigraphy 

Discussion of Geologic Cross-Sections 

This section discusses geologic cross-sections of the Site that were developed on the basis 
of data collected during the RFl subsurface investigation. The locations of the cross-
sections are shown in Figure 2-5; cross-sections A through G are shown in Figures 2-6 
through 2-8. Four of the cross-sections (A, B, C, and D) intersect and cross the Pawmxet 
River and three of the cross-sections are drawn roughly parallel to it (E, F, and G). 

A generalized version of the Pawmxet River is drawn on the geologic cross sections to 
illustrate the possible relationships between the river, the river sedunents, and the 
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overburden. Although the river cross-sections were drawn on the basis of a compilation 
of data collected during the Phase I and Phase II River Investigation, these sections are 
not meant to reflect a precise representation of the river in terms of sediment thickness, 
surface water elevations, or other physical characteristics. 

As discussed in Section 2.2.3.3,the stratigraphy ofthe Site generally consists ofthe 
following top-to-bottom sequence: a brown Sand/Fill unit, a gray Silt unit, a Fine Sand 
unit, a Glacial Till unit, and bedrock. Cross-section C (Figure 2-6), drawn from the 
Waste Water Treatment Area southward into the Warwick Area, shows a good example 
of the "type" stratigraphic section for the Site with very few variations. Major variations 
of this general stratigraphic sequence, however, do occur in each of the Site areas. A 
discussion of the stratigraphic cross-sections for each of the Site areas is presented 
below. 

Production Area: 
In the Production Area (cross-sections A, B, F, and G) all of the major stratigraphic 
units are present although significant variations occur. A notable variation is the 
presence of a relatively wide and thick gravel lens (cross-section B) that underlies the 
area of monitormg wells MW-IOD and MW-4D. Figure 2-9 shows the approximate areal 
extent and thickness of the Gravel unit in the Production Area. Note that the Gravel 
unit replaces the Silt unit in this area and potentially acts as a groundwater conduit to 
the underlying strata. The hydrogeological properties ofthe Gravel unit and its 
stratigraphic influence on groundwater are discussed in more detail m Section 2.3.7.1-
General Hydrogeological Properties of the Stratigraphic Units. 

Minor units in the Production Area include a thin sandy gravel lens within the Fine Sand 
unit in the central part of the Production Area (cross-sections A and G). It extends from 
MW-14D to the Pawtuxet River but apparently does not cross the river to the l(x:ation of 
piezometer P-27D. The gravel lens is approxunately 5 feet thick. 

The distribution of the Silt unit is variable in the Production Area, as show m cross-
sections A, B, F, and G. In the north-central Production Area (cross section B) the Silt 
unit is not present; instead the Gravel unit appears to have replaced it. East of the 
Production Area (cross-sections F and G) the Silt unit thins and disappears, but appears 
again at the location of piezometer P-24D. The Fine Sand unit, however, as well as the 
Till unit, is continuous across the Production Area. 

The top of bedrock was encountered m only two borings in the Production Area (MW-
IOD and RW-1). Where encountered, the depth to bedrock varied from 50 to 59 feet 
below the ground surface (cross-section B). 
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Off-Site Area: 
The Off-Site Area (cross-sections F and D) has the characteristic stratigraphy sequence 
of a upper brown Sand unit, underlain by a gray Silt unit, overlying a Fine Sand unit with 
no variations. Till, approxunately 5 feet thick,~du'ectly overlies bedrock: 

Cross-section F shows a bedrock high in the area of RW-4. Here the depth to bedrock 
is only 28 feet below the ground surface (about 5 feet below mean sea level). Away 
from RW-4, the bedrock surface slopes steeply down to about 72 feet below ground 
surface in the area of piezometer P-25D (about 60 feet below mean sea level). 

Waste Water Treatment Area: 
In the Waste Water Treatment Area (cross-sections C and F), the overburden consists of 
the characteristic stratigraphic sequence - the upper unit (mostiy consistmg of brown 
sand), the gray Silt unit, the Fine Sand unit. Till, and bedrock. 

A minor unit consisting of silty fine sand occurs within the Silt unit in the location of 
piezometer P-23D (cross-section C), but It is only about 5 feet thick and does not extend 
laterally for any appreciable distance. 

The Till dnectly overlies bedrock across this area except in the location of piezometer P-
19D (cross-isection F). Here the top of rock is relatively shallow and Till was not 
encountered in the bormg. 

The depth to the bedrock surface is most variable in the Waste Water Treatment Area. 
The depth to bedrock ranges from about 28 feet to 72 feet below the ground surface. 

Warwick Area: 
Most of the Warwick Area (cross-sections B, C, D, and E) is underlain by the typical 
stratigraphic sequence consisting of an upper brown Sand unit, the gray Silt unit, the 
Fine Sand unit. Till, and bedrock. 

Minor units in this area include a gray fine sand that occurs between the upper brown 
Sand unit and the Silt unit (cross-section E). This Fine Sand unit is approximately 8 feet 
thick and appears only in the area of bedrock well RW-3. 

In the area of piezometer P-22D, an isolated unit of interlayered tan sand and gray clay 
occurs between the upper Sand unit and the Silt unit (cross-section D). This unit is 
about 10 feet thick but has no appreciable lateral extent. 

The distribution of Till in the Warwick Area is variable. The Till unit is found in the 
westem portion of the area (cross-section B) and near the Pawtuxet River (cross-section 
D). It is apparentiy not present in the south-central and eastem portions of the Area 
(cross-section E). 
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Phase II monitoring wells were mstalled to supplement the existing monitoring well 
network. The procedures used to install and develop the Phase II wells were consistent 
with those used for the previously installed wells. These procedures were described m 
detail in the Quality Assurance Documents (Volume 2 of the RCRA Facilitv 
Investigation Proposal) and in the Quality Assurance Documents: Supplement. 

Contmuous split-spoon samplmg was performed while advancing the borings for each of 
the deep wells and at each shallow well location that was not in a cluster (i.e. adjacent to 
a deep well). Well constmction logs for each of the Phase II monitoring wells are 
presented in Appendix 2-B. The remamder of the well constmction logs are provided in 
the Phase IA Report and the Phase I Interim Report. 

Seven vapor extraction wells (VE-4 through VE-10) and two groundwater recovery wells 
(RC-3 and RC-5) were installed for the stabilization activities. Details on the uses and 
construction of these wells were provided in the Final Stabilization Design Documents. 

2.3.2.2 Water Level Monitoring 

Groundwater elevations were recorded monthly during Phase II from Febmary 1993 
through December 1994. Depth to water readings and groundwater elevations for both 
Phase I and Phase II are provided in Appendix 2-D. From these data, the groundwater 
elevations recorded April 29, 1993, July 29, 1993, October 29, 1993, and January 31, 1994 
were selected to constmct seasonal groundwater elevation contour maps. The contour 
maps were prepared for both the shallow overburden and the deep overburden. These 
contour maps are shown in Figures 2-11 and 2-12 and are discussed in Section 2.3.4.1. 

Continuous groundwater level measurements (one reading every 30 mmutes) were 
recorded periodically from June 1992 to Febmary 1994 in MW-IS, MW-ID, MW-IOS, 
and MW-IOD usmg an automatic data logger. MW-IS and MW-ID were monitored to 
evaluate changes in groundwater elevations near the river. MW-1 OS and MW-IOD were 
monitored to evaluate groundwater elevations further from the river in the Production 
Area. The results of continuous groundwater level monitoring are discussed in Section 
2.3.4.2. 

A stilling well was installed in the Pawmxet River for the Phase II Pawmxet River 
investigation. Surface water measurements from July 1992 through January 1993 were 
reported in the Stabilization Investigation Report and Design Concepts Proposal. 
Continuous surface water elevation readings from Febmary 1993 through April 1993 are 
discussed in Section 2.3.4.3. 

2.3.2.3 Hydrochemistry 

During Phase I, groundwater samples from each of the on-site monitormg wells were 
analyzed for cations and anions. The ionic concentrations detected were plotted on 
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trilinear diagrams to determine the hydrochemical facies ofthe groundwater at the Site 
using the Piper (1949) method. This graphical method permits a direct comparison of 
the geochemical nature of groundwater samples, revealing mformation about the 
mteraction ofthe different types of groundwater based on their particular'geochemical ~ 
evolution. 

The major ion composition of groundwater was characterized using the concentrations of 
three cationic groups - calcium (Ca"̂ )̂, magnesiuni (Mg"̂ )̂, and sodium and potassium 
(Na'^'-I-K*') - and three anionic groups - sulfates (S04" )̂, chlorides (Cl"'), and carbonate 
and bicarbonate (COs'̂ -l-HCOs'). The Piper (1944) method, which uses the percentage 
of the cationic and anionic values plotted on separate trilinear diagrams, is described in 
full in the Phase I Interim Report. 

2.3.2.4 Aquifer Testing 

Grain-size Distribution 

As part of the Phase I investigations, samples from borings were analyzed for grain size 
distribution. Results of these analyses were used to estimate hydraulic conductivities. A 
description of the methodology used in these calculations is provided in the Phase I 
Interim Report. Hydraulic conductivities estunated from these calculations are 
summarized in Section 2.3.6. lof this report. 

Slug Testing 

Slug testing was performed on selected piezometers and wells during Phase I to estunate 
the hydraulic conductivity of the formation in the immediate vicinity of the screened 
mtervals. Both falling and rising head tests were conducted. The methodology of these 
tests, as well as the results are presented in the Phase I Interim Report and summarized 
m Section 2.3.6.lof this report. 

Step-drawdown Tests 

Step-drawdown tests were performed during stabilization at recovery wells RC-1 and RC-
2 (the "test wells") by pumping the test well at a constant discharge rate until drawdown 
in the well stabilized. The step drawdown test methods and results are described in the 
Stabilization Investigation Report and Design Concepts Proposal. 

The objectives of each step-drawdown test were to: 

• determine the optimal rate at which to conduct the 72-hour constant rate 
test at each recovery well; and 

• determine the well efficiency/well loss coefficients. 
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The step-drawdown tests were conducted in RC-1 on 2 September 1992 and in RC-2 on 
3 September 1992. RC-1 was tested at three pumping rates - 20, 38, and 56 gallons per 
minute (gpm); pumping was performed for about one hour in each of the first two steps 
and for two hours in the third step. The step-drawdown test at RC-2 was performed at 
three pumping rates - 6, 12, and 15 gpm; pumping was performed for one hour in the 
first step and for about 2 hours in each of the other two steps. 

Constant Rate Tests 

Based on the results from step-drawdown tests, 72-hour constant rate tests were 
conducted at both RC-1 and RC-2. 

The objectives of the 72-hour constant rate tests were to: 

• evaluate the aquifer properties (transmissivity, storativity, and hydraulic 
conductivity) of the Production Area more accurately; 

• evaluate the effects of pumping each recovery well on the water level at 
the bulkhead; 

• collect the data needed to design the longer-term (i.e.,30-day) constant 
rate test; and 

• obtain preliminary estimates of pumping rates and schedules appropriate 
for designing the full-scale groundwater capture system. 

The 72-hour constant rate test at RC-2 was conducted from 12 to 15 October 1992 at a 
pumping rate of 10 gpm for about 74 hours. The RC-1 test was conducted from 26 to 
29 October 1992 at a pumping rate of 30 gpm for about 71 hours. The methods for 
conducting these tests are presented in the Stabilization Investigation Report and Design 
Concepts Proposal. 

The 30-day constant rate test was conducted by pumping both RC-1 and RC-2 
simultaneously. In general, the objective of the 30-day constant rate test was to obtain 
the hydraulic and analytical data needed to optimize the design requu-ements for the full-
scale groundwater capture system. Specifically, the objectives of the 30-day constant rate 
test were to: 

• determine the joint effectiveness (i.e., joint capture zone) of both recovery 
wells m reversmg the hydraulic gradient along the bulkhead; 

• determine more precisely the control parameters (e.g.,pumping rates, 
drawdown at the bulkhead) needed for designing the full-scale groundwater 
capmre system; 

• collect analytical data showing changes in constituent concentrations over 
time; and 

• determine the impact of subsurface feamres (e.g., footings, foundations,), 
changes in stratigraphy, and precipitation on groundwater fiow. 
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The 30-day constant rate test was conducted from 1 through 29 December 1992. The 
methods and procedures for conduciting this test are presented in the Stabilization 
Investigation Report and Design Concepts Proposal. 

2.3.3 Regional and Local Hydrogeology 

This section discusses the regional and local hydrogeologic framework which provides the 
background needed to understand the site-specific hydrogeology. 

In the vicinity of the Site, groundwater occurs in the unconsolidated fluvial and 
glaciofluvial sediments, and in the underlying bedrock. The fluvial deposits are generally 
thin and discontmuous, and do not typically yield adequate water volumes for wells. The 
glaciofluvial sediments vary from moderate-to-high yield (75 to 1600 gallons per minute, 
or gpm) in outwash deposits to poor yield (generally less than 2 gpm) in till deposits 
(Bierschenk, 1959). The outwash deposits afford most of the water currentiy pumped 
and potentially available in the area. Groundwater flow in the unconsolidated deposits 
tends to follow topography; ultimately, the groundwater discharges to creeks, rivers, and 
bays. The depth to water in the unconsolidated deposits tends to be a subdued replica 
of the topography. Groundwater is recharged largely by the infiltration of precipitation. 
Groundwater levels are above stream levels, indicatmg that the streams are fed by 
groundwater (gaining) (Bierschenk, 1959). Typically, limited communication occurs 
between unconsolidated deposits and bedrock. However, unconsolidated deposits may 
recharge underlymg bedrock. 

The yield in bedrock wells is variable depending on such factors as the fracture/joint 
density and size and the intercoimection of fracmres/joints. The namre and thickness of 
overlymg deposits also influence the yield of wells in the bedrock. The average yields of 
bedrock wells in the vicmity of the Site (Narragansett Basin) are about 40 gpm for wells 
overlain by less than 25 feet of saturated outwash and about 80 gpm for wells overlain by 
25 to 100 feet of saturated outwash (Bierschenk, 1959). Groundwater flow direction in 
bedrock is complicated and depends on fracture/joint orientation, size, and density. The 
depth to water in bedrock wells reflects the land surface topography. The water level 
appears to have little relation to the depth at which the water-bearing fractures/joints 
are encountered, suggesting that there is an intercoimection between the unconsolidated 
deposits and the underlying bedrock. 

Taken together, groundwater flow in unconsolidated deposits and bedrock can be viewed 
as having three components: (1) shallow flow, ultimately dischargmg to local streams, 
(2) intermediate flow, ultimately discharging to regional streams, and (3) deep flow, 
ultimately discharging to a global base level (i.e.,either Narragansett Bay or the ocean). 

Data on the groundwater feamres of the Site are discussed in the sections that follow. 
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2.3.4 Water Level Monitoring 

This section describes the water level measurements collected site-wide on a monthly 
basis and continuously in selected wells. Groundwater contour maps from selected 
monthly water level measurements are presented. Horizontal and vertical hydraulic 
gradients and water level trends are also discussed. 

2.3.4.1 Monthly Groundwater Levels 

This section summarizes monthly groundwater elevation measurements by discussing 
representative results from the spring, summer, and fall of 1993, and winter of 1994. The 
discussion is divided into shallow overbmden and deep overburden measurements. 
Groundwater elevation contour maps are provided in Figures 2-10 and 2-11. Vertical 
gradients for the same periods are provided in Table 2-4. 

2.3.4.1.1 Shallow Overburden 

Groundwater elevation measurements mdicate that, during all seasons, shallow 
groundwater flow is towards the Pawmxet River. That is, groundwater flow is from north 
to south in the Production Area and Waste Water Treatment Area, and from south to 
north in the Warwick Area. Groundwater elevations in the shallow overburden across 
the site ranged from roughly 6 to 16 ft above mean sea level (MSL). The highest 
elevations were measured in the spring and winter. The maximum difference in 
elevations between seasons was about 1.5 ft. Horizontal gradients ranged from 0.004 at 
the north end of the Production Area to 0.04 along the bulkhead in the Production Area. 
In general, horizontal gradients appeared to be steepest in the winter, though seasonal 
variations are not substantial. 

2.3.4.1.2 Deep Overburden 

Groundwater elevation measurements indicate that, during all seasons, deep overburden 
groundwater flow is towards the Pawtuxet River. That is, groundwater flow is from north 
to south m the Production Area and Waste Water Treatment Area, and from south to 
north in the Warwick Area. Groundwater elevations in the deep overburden across the 
site ranged from roughly 7 to 19 ft above mean sea level (MSL). The highest elevations 
were measured m the spring and winter. The maximum difference in elevations between 
seasons was about 2 ft. Horizontal gradients ranged from 0.004 m the Waste Water 
Treatment Area, to 0.02 along the bulkhead in the Production Area. Horizontal 
gradients appear to be similar during all seasons. 
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2.3.4.1.3 Vertical Gradients 

Warwick 
Other than those in SWMU-5, all but one ofthe overburden well pairs in the Warwick 
Area showed upward vertical gradients. Overall, the magnimde of the gradients dropped 
from April 1993 to January 1994, being the highest in April, and the lowest in January, 
with a slight increase between April and July. Positive vertical gradients ranged from 
0.009 to 0.151. In die case of piezometer pair P-26S/P-26D, die gradient shifted from 
being positive (upward) in April to being negative (downward) in July, October and 
January. The negative vertical gradients measured in these piezometers ranged from -
0.009 to-0.027. 

Vertical gradients between shallow and deep overburden, and between deep overburden 
and bedrock were measured in SWMU-5. In the overburden, vertical gradients were 
positive (upward). Neither of the overburden pans measured in this area were measured 
during all four quarters, but the measurements suggest that an overall decre.ase in 
magnitude occurred from April to January. The vertical gradients measured in these 
pairs ranged from 0.062 to 0.079. The vertical gradients in the deep overburden/bedrock 
ranged from negative in April (-0.123), to slightiy positive in July (0.007), to slightly 
negative in October (-0.005). 

Waste Water Treatment Area 
The one overburden well pair (MW-15S/MW-15D) measured in the Waste Water 
Treatment Area showed an upward vertical gradient. The seasonal variations in this pair 
was similar to that seen in most of the wells in the Warwick Area - generally decreasmg 
in magnimde from April to January. Vertical gradients measured in this pair ranged 
from 0.136 to 0.178. 

Production Area 
Of the 14 overburden well pairs measured in the Production Area, 4 had consistent 
positive vertical gradients, and 4 had consistent negative vertical gradients. The 
remaining 6 varied between negative and positive. The vertical gradients measured in 
the overburden/bedrock pan in this area reversed from positive in April to negative for 
the remaining three periods. There were no obvious seasonal trends in vertical gradients 
in the Production Area. 

Off Site 
Vertical gradients between shallow and deep overburden, and between deep overburden 
and bedrock were measured in off-site wells and piezometers. In April 1993, one of the 
off-site shallow/deep overburden pans (P-20S/P-20D) showed a strong positive gradient 
(0.61), while the other overburden pair and the overburden/bedrock well pair showed 
negative vertical gradients. In July, all of the measured pairs had slightiy positive 
gradients. In October and January, the overburden paks showed negative gradients, 
while the overburden/bedrock well pair contmued to show positive vertical gradients. 
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Overall, the overburden pair MW-19S/P-24D and the overburden/bedrock pair showed 
very small vertical gradients (-0.001 to 0.24) which flucmated from negative to positive, 
and the overburden pair (P-20S/P-20D) showed a broader range of variation (-0.045 to 
0.153). 

2.3.4.2 Continuous Groundwater Level Measurements 

Groundwater levels measured from June 1992 through December 1992 were discussed in 
the Stabilization Investigation Report and Design Concepts Proposal. During this 
monitoring period, groundwater level elevations m MW-IS and MW-ID were relatively 
stable. The elevations were generally slightly higher in MW-IS than MW-ID. However, 
this trend was frequentiy reversed after precipitation events because the deeper 
overburden at MW-ID is slightly confined, and as such, had a greater response (i.e.,a 
greater increase in hydraulic head) due to the changes in hydraulic pressure caused by 
infiltration. MW-ID is also screened below the bulkhead and will respond more to 
changes in the river elevation. Increases in groundwater levels occur shortly after 
precipitation events that are generally greater than 0.5 inches in 24 hours. Recovery of 
groundwater levels took from 1 to 10 days after precipitation. 

The MW-IOS and MW-IOD hydrographs for die period of July 1992 dirough December 
1992 are provided in the Stabilization Investigation Report and Design Concepts 
Proposal. Throughout this monitoring period, these data showed very consistent trends 
of 1) slightly higher elevations in MW-IOS tiian in MW-IOD, and 2) very minor (less 
than 0.5-foot) increases in elevation in both wells corresponding to ramfall events. 

During Phase II, water level monitoring data for MW-IS and MW-ID were collected 
during the months of Febmary, June, July, and December 1993, and January and 
Febmary 1994. The hydrographs of these data are presented m Appendix 2-D. (Note: 
Water levels were not collected continuously during Phase II due primarily to instmment 
malfunction). 

The water level in MW-IS was higher than the piezometric surface elevation of MW-ID 
during June and July 1993. Toward the end of this monitoring period, there was a 
reversal with MW-ID having a higher piezometric surface elevation than MW-IS. The 
December, January, and Febmary 1994 groundwater elevations for MW-IS and MW-ID 
also showed MW-ID with the higher elevation of the two wells. The groundwater 
elevations are relatively steady during this period with the recharge from several of the 
larger precipitation events appearing as spikes on the hydrographs presented in Appendix 
2-D. 

Water levels were collected continuously durmg Phase II in MW-IOS and MW-IOD from 
Febmary through July of 1993. The hydrographs of these data are presented in 
Appendix 2-D. In conti-ast to MW-IS and MW-ID, MW-IOS and MW-IOD did not 
respond sharply to recharge from precipitation. Recharge from precipitation events in 
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MW-IOS and MW-IOD occur as rounded slopes on the hydrographs. The groundwater 
elevation increases slowly and levels off generally from 5 to 7 days after a precipitation 
event. The increase in elevation due to precipitation is generally small, from 0.2 to 0.4 
feet. The groundwater elevation difference between MW-IOS and MW-IOD are smaller 
than the differences in elevation between MW-IS and MW-ID. 

2.3.4.3 Continuous Surface Water Measurements 

The elevation of the Pawmxet River from Febmary 1993 through March 1993 generally 
varied from about 7 to 13 feet MSL; also, flucmations in the river of 0.3 to 0.9 feet were 
noted daily. These daily variations are higher than the variations of 0.1 to 0.3 feet 
noted during the July 1992 to January 1993 monitoring period. The water level response 
due to infiltration from precipitation events ranged from less than 0.5 feet to more than 
a 3 foot increase. As stated in the Stabilization Investigation Report and Design 
Concepts Proposal, the river response to precipitation is closely mirrored by the 
correspondmg groundwater response m MW-IS and MW-ID. Immediately after a 
precipitation event there is a rapid rise in the elevation of the river followed by a slower 
decline. This indicates that the overburden groundwater is interconnected with the water 
m the river. 

In March 1993, the river stage rose 5.5 to 6 feet above normal due to snow melting after 
the winter. In April 1993, the river stage leveled off at 4 feet above its previously 
average level. No data are available after April 1993 because the staff gauge was 
dislodged from its reference point. 

2.3.5 Hydrogeochemistry 

The results of hydrochemistry analyses show the hydrochemical facies of the groundwater 
in the shallow overburden aquifer. Samples from the shallow overburden monitoring 
wells illustrates that there is a dominance of calcium-bicarbonate-type groundwater. The 
level of bicarbonate dominance suggests that the shallow overburden aquifer receives 
significant recharge. Groundwater samples such as MW-9S show a change toward both 
sodium-chloride and sodium-sulphate-type water suggesting a period of longer residence, 
most likely in a fine-grained material. 

The hydrochemical facies of the groundwater in the deep overburden aquifer, as 
measured by sampling the deep overburden monitoring wells, shows an ionic distribution 
similar to that of the shallow wells. The sunilarity of the shallow and deeper overburden 
results shows good hydraulic connection between the shallow and deep overburden. 
This connectivity is supported by the chemical similarity of the shallow and deep 
groundwater. 
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The hydrochemical facies of the groundwater in the bedrock aquifer, as measured by 
sampling the bedrock monitormg wells, shows no dominance of any particular ion. The 
three separate zones (shallow, deep or bedrock) do not show significant differences in 
major ion distribution. 

2.3.6 Aquifer Testing 

This section presents a summary of the results of the aquifer testing conducted during 
Phase I and the Stabilization Investigation as well as a summary of representative values 
of aquifer characteristics for the stratigraphic units. 

2.3.6.1 Phase I Estimates of Hydraulic Conductivity 

The hydraulic conductivity estunates obtained from the grain size distribution for the 
Sand/Fill and Fine Sand units were as follows: 

Unit 

Sand/Fill 

Fine Sand 

Hazen Mediod 

(ft/day) 

Range 

28.3-86.5 

0.3- 150.3 

Geometric 
Mean 

54 

6.8 

Kozeny-Carman 

(ft/day) 

1 

Range 

1.9-6,134 

0.1- 11,055 

Method 

Geometric 
Mean 

57.2 

7.2 

The range of estimates from the Kozeny-Carman method is large and is not 
representative of the aquifer lithologies observed. Estimates from the Hazen method are 
more consistent with the range of values observed from in situ testing, but are generally 
too high. 

Overall, the estimates of hydraulic conductivity obtained from grain size distributions are 
high; the results from in sim testing are much more representative of the hydraulic 
conductivity at the Site. 

Hydraulic conductivities calculated from the Phase I slug tests ranged from 0.013 to 156 
feet per day. Possible causes of this large range of values include namral variation in the 
stratigraphic units and inappropriateness of slug testing to some wells and formations. 
Theoretically, hydraulic conductivity values generated by the fallmg head tests should be 
close to the values generated by the rising head tests. Differences between the values 
generated by these two test methods suggest the magnitude of error variance possible in 
these tests. At best, the slug test values should be regarded as approxunations of the 
aquifer properties. 
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Due to the level of inaccuracy of the Phase I hydraulic conductivity estunates, detailed 
aquifer testing was conducted durmg the Stabilization Investigation. These tests are 
described in the sections that follow. 

2.3.6.2 Step-Drawdown Tests 

The step drawdown test results showed that the drawdown in RC-1 increased from about 
2.0 feet in the 20 gpm step to 3.5 feet in the 38 gpm step and to 4.6 feet in the 56 gpm 
step. The maximum drawdown was 1.3 feet in P-32S and 2.7 feet in the P-32D (located 
9 and 15 feet southeast of RC-1, respectively). Based on these results, a pumping rate of 
30 gpm was selected for the 72-hour constant rate test at RC-1. 

In RC-2, the maximum drawdown increased from about 7.5 feet in the 6 gpm step to 19 
feet in the 12 gpm step to 27 feet in the 15 gpm step. The maxunum drawdown was less 
dian 1 foot m die P-33S and P-33D (located 7 and 13 feet soutiieast of RC-2, 
respectively). Based on these results, a pumping rate of 10 gpm was selected for the 72-
hour constant rate test at RC-2. 

The well efficiency/head loss results (calculated using the Hantush-Bierschenk method as 
described in the Stabilization Investigation Report and Design Concepts Proposal) 
indicated tiiat 83% of die total head loss in RC-1, and 62% in RC-2, was atti-ibutable to 
laminar flow. These results indicate that RC-1 is very efficient and RC-2 is less efficient. 
The specific capacity of RC-1 was 9.4gpin/ft in each ofthe three steps. The specific 
capacity of RC-2 ranged from 0.4 to 0.7gpin/ft from step 1 to step 3. These results 
suggest that the three pumping rates for RC-1 did not stress the aquifer enough to 
calculate the maximum potential sustainable drawdown m RC-1. Thus, the well 
efficiency (83%) calculated for RC-1 may not be accurate. For RC-2, the broader range 
of specific capacity values reflects both the inefficiency of the well and its low potential 
yield. 

2.3.6.3 72-Hour Constant Rate Tests 

RC-1 Test 

The drawdown responses from the RC-1 and RC-2 tests are presented in the 
Stabilization Investigation Report and Design Concepts Proposal. The maximum 
drawdown measured in RC-1 was 3.76 feet. The maximum drawdown in P-32S (10 feet 
from RC-1) and P-32D (15 feet from RC-1) was 2.03 and 1.29 feet, respectively. Wells 
and piezometers close to die bulkhead (P-IS, P-ID, MW-3S, MW-29S, MW-29D, P-29D, 
MW-30S, MW-30D, and P-30D) generally had a response of about 0.5 feet or less of 
drawdown. 
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The cone of influence from pumping RC-1 was relatively flat, fairly cncular, and wide. 
Drawdown was greater in the shallow wells than in the deeper wells, suggesting that the 
Gravelly Sand and Fine Sand units are hydraulically connected at this location, and that 
water is being extracted both downward from the shallow aquifer (drawing down the 
water table) and horizontally from the deep aquifer. 

In the vicinity of RC-1, transmissivity values calculated using the Neuman solution in the 
AQTESOLV™ program (Geraghty and Miller, Inc., 1989) ranged from 0.6 to 3.7 
ftVmin (864 to 5328 ftVday); storativity values ranged from 0.001 to 0.05. In the shallow 
wells, transmissivity values ranged from 0.6 to 2.9ft^/min and storativity values ranged 
from 0.001 to 0.05; in the deeper wells, transmissivity ranged from 1.1 to 3.7ftVmin and 
storativity ranged from 0.001 to 0.004. These transmissivity values are higher than 
predicted from the Phase I data, but are consistent with the drawdown responses 
measured during the test. These properties suggest a very transmissive aquifer in the 
vicinity of RC-1. 

RC-2 Test 

The results from the 72-hour constant rate test at RC-2 showed a maximum drawdown in 
RC-2 of 21.63 feet. The maximum drawdown in P-33S and P-33D (located about 7 and 
13 feet from RC-2, respectively) was 0.48 and 0.41 feet, respectively. No drawdown was 
measured in P-IS or P-ID. The drawdown in P-2S was 1.08 feet; drawdown in P-2D was 
0.51 feet. 

The cone of influence from pumping RC-2 is limited in area. In general, drawdown was 
slightly greater m the deeper wells than in the shallow wells. This is consistent with the 
stratigraphy at RC-2 - the Silt unit has a lower permeability than the Sand/Fill and Fine 
Sand units above and below it, so the Fine Sand unit becomes semi-confined. An 
exception to this result is at MW-2S - the Transitional Gravel unit above the Fine Sand 
unit at MW-2S is more transmissive and resulted in more drawdown than at locations 
where the Transitional Gravel unit was not present (i.e.,north and east of RC-2). 

In the vicinity of RC-2, transmissivity values ranged from 0.02 to 0.9ft^/min and 
storativity values ranged from 0.001 to 0.16. The transmissivity values are generally 
lower than predicted from the Phase I tests. However, the RC-2 test results are 
consistent with the drawdown responses measured during the test and the stratigraphic 
properties of the units in the vicinity of RC-2. 
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2.3.6.4 30-Day Constant Rate Test 

Hydrogeological Results from the 30-Dav Constant Rate Test 

Results from the 30-day constant rate test indicated a significant and sharply decreased 
drawdown after day 10 of the test in both the shallow and the deep overburden 
wells/piezometers monitored because ofthe 4 inches of rain that fell from 11 to 14 
December 1992. Rapid recharge was measured in the Production Area during and 
directly after this storm. 

Drawdown near the bulkhead from the pumping of RC-1 and RC-2 during the 30-day 
test varied from 0.15 feet at P-ID to 2.5 feet at P-37S. Pumping bodi RC-1 and RC-2 
simultaneously did not produce convergence (intersection) ofthe drawdown cones. Two 
explanations of this non-convergence are possible. First, the stratigraphy present in the 
vicinity of MW-2S causes much of the drawdown (from pumping RC-2) to propagate 
toward the more permeable Transitional Gravel unit instead of propagatmg radially from 
RC-2. Second, aquifer recharge from precipitation and infiltration counteracted the 
drawdown after day 10 of the test. 

Boundary effects are evident from the drawdown data when the curve of the test data 
deviates from the theoretically predicted curve (or "type curve"). Possible deviations 
mclude 1) a rate of drawdown over time that is higher than predicted suggesting an 
impermeable boundary (i.e., the bulkhead), and 2) a rate of drawdown lower than 
predicted suggesting a recharge boundary (i.e., the river). Evaluations ofthe 
groundwater level data during the 30-day constant rate test indicate that the bulkhead 
acts as an impermeable boundary, especially in the shallow units (above the Fine Sand 
unit). Based on the water level data and responses to pumping RC-1 and RC-2, no 
other hydraulic boundaries were observed. 

Analytical Results from the 30-Dav Constant Rate Test 

The analytical results from groundwater sampled during the 30-day constant rate test are 
presented in the Stabilization Investigation Report and Design Concepts Proposal. Two 
trends are evident in these analytical data: 

1. Over time, fairly consistent levels of iron (about 20,000 ppb in RC-1 and 
9000 ppb in RC-2) and manganese (about 700 ppb in RC-1 and 1200 ppb 
in RC-2) were detected in the groundwater isamples collected during the 
30-day constant rate test. 

2. In both RC-1 and RC-2, concentrations of chlorobenzene, toluene, and 
xylenes increased initially (generally, for the first 2 to 7 days) and 
decreased gradually over the rest of the 30-day constant rate test; these 
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results suggest that decreases in these three constituents will continue until 
a steady state is reached, but is not possible to predict (based on these 
analytical results) when a steady state would be achieved. 

2.3.7 General Discussion of Hydrogeology (Detailed Hydrogeological Model) 

This section presents a general discussion of the results of the Phase I, stabilization, and 
Phase II hydrogeological investigations. This general discussion of the Site hydrogeology 
is the basis for the detailed Site hydrogeological model. This model is the basis by which 
On-Site groundwater flow, and the transport of contaminants, are evaluated. 

The following Site hydrogeological feamres are discussed in this section: 

general hydrogeological properties of the stratigraphic units; 
regional groundwater flow influences on Site hydrogeology; 
seasonal and other influences on groundwater elevations; 
horizontal and vertical gradients and flow directions; 
interaction of the groundwater between stratigraphic units; 
interaction of groundwater and the Pawmxet River; 
groundwater flow rates; 
the effect of manmade feamres on groundwater flow. 

The following sections present the detail on these Site hydrogeological properties. 

2.3.7.1 General Hydrogeological Properties of the Stratigraphic Units 

This section discusses the general hydrogeologic features of each of the stratigraphic 
units at the Site. The stratigraphic units are described in Section 2.2.3.3. The following 
is a description of the hydrogeological features of these units: 

Sand/Fill unit - the Sand/Fill unit is the uppermost unit throughout the Site and is 
characterized by a high degree of variability of the geologic materials present. 
Precipitation infiltrates directiy through this unit, reaching the water table and flowing 
primarily horizontally. The depth to the water table varies from about 4 to 11 feet below 
the ground surface yielding a saturated thickness generally ranging from 2 to 9 feet. 

In the Production Area, this unit is predominantly silty sand, has a thickness of about 6 
to 13 feet, an average transmissivity of 1.22ft^/min, and hydraulic conductivity values 
ranging from 135 to 293 ft/day. The direction of groundwater flow in the Production 
Area Sand/Fill unit is southeastward, toward the river. 
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In the Warwick Area, the Sand/Fill unit is composed primarily of poorly graded sands 
with thicknesses ranging from 10 to 22 feet. The estimated transmissivity of the 
Sand/Fill unit in the Warwick Area, based on a comparison of properties to that in the 
Production Area, is 1 to 2 ft^/min which yields hydraulic conductivity values ranging from 
65 to 288 ft/day. The direction of groundwater flow in the Warwick Area Sand/Fill unit 
is northwestward, toward the river. 

In the Waste Water Treatment Area, the Sand/Fill unit is composed primarily of poorly 
graded sands with thicknesses rangmg from 12 to 16 feet. The estimated transmissivity 
of the Sand/Fill unit in the Waste Water Treatment Area, based on a comparison of 
properties to that in the Production Area, is 1 to 2 ft^/min which yields hydraulic 
conductivity values ranging from 90 to 240 ft/day. The direction of groundwater flow in 
the Waste Water Treatment Area Sand/Fill unit is southeastward, toward the river. 

The Sand/Fill unit is hydraulically connected to the underlying Silt or Gravelly Sand 
units. Characteristically, the Sand/Fill unit is low yieldmg due prunarily to its lunited 
thickness. 

Silt unit - The Silt unit underlies the Sand/Fill unit at most locations on Site. The Silt 
unit is composed of silt, silty sand, silty clay, and clay and varies in thickness from less 
than 2 feet in the Production Area to up to 39 feet in the eastem portion of the Warwick 
Area. The Silt unit is absent only in the northem and eastem portions of the Production 
Area where the Gravelly Sand unit is present and in some of the off-site areas that were 
investigated (at locations P-20 S/D and RW-4). 

The Silt unit is relatively impermeable in comparison to the Sand/Fill unit above and the 
Fine Sand unit below it. In most areas where present, the Silt unit acts to semi-confine 
the underlymg Fine Sand unit. This semi-confining pressure generally results in higher 
piezometric pressure in the deep overburden; which causes an upward hydraulic gradient 
between the shallow and deep overburden. Vertical hydraulic gradients are discussed in 
detail in Section 2.3.7.3. 

The hydraulic properties of the Silt unit are generally not measured. Based on the 
responses to pumping RC-1 and RC-2 during the stabilization aquifer tests, it is 
estunated that the hydraulic conductivity Of the Silt unit is at least one to two orders of 
magnitude lower than that of the overlying Sand/Fill unit or the underlying Fine Sand 
unit. Vertical transport through the Silt unit is expected to be at least one order of 
magnitude lower than horizontal transport. 

Gravelly Sand unit - The Gravelly Sand unit is present below the Sand/Fill unit in the 
northem and eastem portion of the Production Area, and in the off-site areas at P-
20S/D and RW-4. The extent of the Gravelly Sand unit is described m detail in the 
Stabilization Investigation Report and Design Concepts Proposal. 
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The Gravelly Sand unit contains a mixture of sand, silt, clay and gravel. The thickness of 
this unit in the Production Area varies from less than 1 foot to about 25 feet at MW-
12D. The hydraulic properties of this unit were measured from the aquifer test at RC-1 
(described in Section 2.4.7.3). The average transmissivity of this unit is 1.09ft^/min and 
the hydraulic conductivity varies from about 60 to 1,570 ft/day. 

The Gravelly Sand unit is hydraulically connected to the underlying Fine Sand unit. 
Where this unit is present, the combined yield of the two overburden units (which is in 
excess of 100 gallons/min.) is significantiy higher than in other areas of the Site. 

In most areas this unit receives recharge from the overlying Sand/Fill and Silt units. 
Groundwater flow in this unit is primarily horizontal, in a southeastward direction toward 
the river. The piezometric surface in the Gravelly Sand unit varies from about 4 to 11 
feet below the ground surface. 

Fine Sand unit - The Fine Sand unit is present throughout the Site below the Silt or 
Gravelly Sand unit. This unit is characterized by the relatively homogeneous namre of 
the fine and very fine sands and silts. The thickness of the Fine Sand unit varies from 
about 15 to 45 feet in the Production Area, 5 to 35 feet in the Warwick Area, and about 
5 to 37 feet in the Wastewater Treatment Area. 

Due to the relatively homogeneous nature of the Fine Sand unit, it is expected that the 
transmissivity of the unit will fall within the range of average values calculated from the 
aquifer test data, from 0.58 to 4.05 ft̂ /min. The hydraulic conductivity will range from 
about 20 to 1,150 ft/day. 

Flow in the Fine Sand unit is toward the river in each of the Site areas. Groundwater 
flow in this unit is influenced primarily by the dip of the underlying bedrock and the 
thickness of the confining Silt unit above it. Both of these factors have an influence on 
the horizontal and vertical hydraulic gradients measured in this unit. 

Till unit - The Till unit is present below the Fine Sand unit throughout most of the Site 
(except in the eastem portion of the Warwick Area) at thicknesses ranging from 2 to 15 
feet. The Till unit overlies the bedrock and is composed of a poorly sorted mixmre of 
materials ranging in size from clay to rock fragments. 

The transmissivity and hydraulic conductivity of the Till, while not directly measured, are 
expected to be much lower than in the overlying Fme Sand unit. These lower hydraulic 
properties restrict the interaction ofthe Bedrock and Fine Sand unit groundwater. The 
Till unit also generally acts as a confining unit for the groundwater in the bedrock which 
generally results in higher piezometric surface elevations in the bedrock. 
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Bedrock - The bedrock at the Site is a quartz-biotite sandstone and shale which varies in 
depth from about 28 feet at P-19D in the Waste Water Treatment Area to 91 feet m the 
Warwick Area. There have been no measurements of hydraulic properties of the 
bedrock. The bedrock groundwater has limited interaction with the overburden 
groundwater due to the presence of the Till confining unit above it, and because of the 
generally upward gradient between the deep overburden and the bedrock. 

The surface elevation of the bedrock is a controlling factor in the flow of groundwater in 
the overburden. The bedrock highs, which are present in the Waste Water Treatment 
Area (in the vicinity of MW-15S/D) and in the Off-Site Area (in the vicinity of RW-4), 
increase the hydraulic gradient. This is shown on the water level contour maps (Figures 
2-11 and 2-12). 

2.3.7.2 Seasonal and Other Influences on Groundwater Elevations 

Groundwater elevations were collected monthly across the Site, and on a continuous 
basis in selected wells as described in Section 2.3.4.2. The overburden groundwater 
shows a pattem of flucmating elevations that are affected by both seasonal influences 
and precipitation. 

Seasonal Influences on Groundwater Elevations 

Seasonal influences on groundwater elevations are noted across the Site m a similar 
manner. The highest groundwater elevations m Phase II were generally noted in the 
early spring (March and April) which corresponds to the time when recharge from 
snowmelt and higher average rainfalls are received. The lowest groundwater elevations 
were generally noted in late summer (August) due to greater evapotranspiration and 
lower average rainfall. 

Seasonal changes in groundwater elevations have essentially no effect on groundwater 
flow pattems. The seasonal groundwater contour maps of the shallow and deep 
overburden (Figures 2-11 and 2-12) show the same general pattem of flow toward the 
river from both the Production and Warwick Area sides. 

Seasonal changes in groundwater elevations also have essentially no effect on horizontal 
and vertical hydraulic gradients. The horizontal gradients remain similar during each 
season as noted in Section 2.3.4.1. Vertical gradients are also not affected by seasonal 
groundwater elevation changes, as noted in the data presented in Table 2-4. As such, 
the predominant upward gradient that is present between the deep overburden and the 
shallow overburden is not affected by seasonal groundwater changes. 
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Precipitation Influences on Groundwater Elevations 

Groundwater elevations are most sensitive to recharge from precipitation. Recharge is 
rapid in both the shallow and deep overburden and more pronounced near the river 
(based on the water level responses to ramfall monitored in MW-1 S/D) as compared to 
those monitored in MW-IOS/D). In areas where the deep overburden is semi-confined, 
the response to recharge in the deeper well is somewhat dampened when compared to 
the response noted in the shallow well. Further detail on the effects of precipitation on 
groundwater elevations is provided in Sections 2.3.4.2and in the hydrographs provided m 
Appendix 2-D. 

Atmospheric Pressure Influences on Groundwater Elevations 

Changes in water levels in response to changes in atmospheric or barometric pressure 
were not noted in the shallow or deep wells monitored. Such changes are not expected 
at the water table because it is at atmospheric pressure and any barometric pressure 
changes are transmitted in the same manner to the aquifer as they are to the well. 

Atmospheric pressure changes were expected to have an effect on water levels in the 
semi-confined deeper overburden. Generally, in semi-confined aquifers, an increase in 
barometric pressure would results in a decrease in the piezometric head measured in 
the well, and visa versa. Such changes were not noted m Site wells. This shows that the 
deep overburden is hydraulically connected to the shallow overburden and to the river. 
Since the river and the shallow overburden are at atmospheric pressure, changes in 
atmospheric pressure are propagated quickly through the deep overburden and into the 
river and shallow overburden. As such, the deep overburden acts as an unconfined 
aquifer at the Site with respect to changes in atmospheric pressure. 

2.3.7.3 Horizontal and Vertical Gradients and Flow Directions 

Groundwater flow in the shallow and deep overburden is directed by two major factors: 
1) the presence of the Pawtaxet River which is in direct communication with the 
overburden groundwater, and 2) the bedrock surface elevation which influences the 
hydraulic gradient of the water table. 

Groundwater flow in the overburden is directed toward the river. Cross-sectional flow 
diagrams (Figures 2-12 and 2-13) show the relationship of flow in the shallow and deep 
overburden with the river. The cross-sectional flow diagram along geologic 
cross-section B (Figure 2-12) shows flow toward the river from both the Production and 
Warwick Areas. 

This diagram also shows the effect of the bulkhead on flow into the river, i.e. the change 
in vertical flow direction from upward (with discharge into the river) to downward flow 
around the bulkhead. The bulkhead also directs shallow groundwater flow into the 
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deeper Fine Sand unit before it is discharged into the Pawmxet River. The bulkhead 
also affects the placement of the equipotential lines, as shown on Figure 2-12, by shifting 
them towards the Warwick Area. Without the presence ofthe bulkhead, these 
equipotential lines would be expected to align directiy under the river. 

Cross-sectional Flow Diagram C is shown on Figure 2-13. This section shows flow from 
the Waste Water Treatment Area and the Warwick Area going into the river, without 
the influence of the bulkhead. This diagram also shows the effect of the bedrock 
surface elevations on groundwater flow. The relatively sharp decrease in the surface 
elevation of the bedrock from the Waste Water Treatment Area to the Warwick Area 
affects the vertical flow component as shown by the plunging equipotential lines in the 
Warwick Area. Under conditions where the bedrock surface elevation is relatively flat 
(as shown in Section B, Figure 2-12), the equipotential lines would be mirror images on 
both sides of the river. 

Hydraulic gradients for horizontal and vertical flow have been calculated usmg the data 
presented in each ofthe four seasonal flow diagrams (Figures 2-10 and 2-11). A 
summary of the range of hydraulic gradients calculated are as follows: 

Production Warwick Waste Water 
Hydraulic Gradients Area Area Treatment Area 

Horizontal-Shallow Water Table 0.004 to 0.005 to 0.01 0.01 to 0.02 
0.04 

Horizontal-Deep Overburden 0.005 to 0.002 to 0.008 0.006 to 0.01 
0.02 

Vertical-Shallow/Deep 0.001 to 0.009to 0.151 0.136to 0.18 
Overburden 0.08 

Shallow and deep horizontal hydraulic gradients in the Production Area were lowest in 
the northern portion and highest near the bulkhead. The vertical hydraulic gradients in 
the Production Area were generally upward in the northem portion and downward in the 
vicinity of the river. This consistent trend of groundwater gradients shows the following 
for the Production Area: 

• the bulkhead is a major influence on groundwater flow - it steepens the 
shallow horizontal gradient and reverses the vertical gradient in its vicinity; 

• the overburden groundwater is hydraulically cormected to the river; and 
• there is limited to no mteraction with the bedrock groundwater 
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In the Warwick Area, the water table horizontal hydraulic gradients were lowest in the 
southem portion and highest near the river. The predominant upward vertical gradient 
in the Warwick Area also shows the interconi^ction of the overburden groundwater with 
the river and the lack of interaction with the bedrock groundwater. "Groundwater in the 
Waste Water Treatment Area behaves similarly to that m the Warwick Area. 

2.3.7.4 Interaction of Groundwater Between Stratigraphic Units 

The interaction of groundwater between the stratigraphic units was evaluated from the 
groundwater elevation data and the aquifer test results. Groundwater m the overburden 
behaves essentially as one unit, i.e.,the Sand/Fill, Silt, and Fine Sand units are 
hydraulically interconnected. The degree that the overburden units are interconnected 
varies at different locations of the Site, dependent primarily on the presence, thickness, 
and composition of the Silt unit. 

In the Production Area where the Silt unit is relatively thin (up to about 15 feet thick) or 
absent, and is composed of variable percentages of sand, the hydraulic interconnection 
between the Sand/Fill and Fine Sand units is greater. This was proven in the constant 
rate aquifer tests where the Silt unit acted as a leaky confining unit, i.e. water migrated 
from the Silt unit to the Fme Sand unit when it was pumped. In the Warwick Area 
where the Silt unit is thickest (up to about 40 feet) and generally has a higher percentage 
of clay, the hydraulic connection between the shallow and deep overburden is expected 
to be less. 

There is limited hydraulic connection between the Fine Sand unit and bedrock. This is 
based on the presence of the Till unit which was found in each deep boring with the 
exception of the borings advanced for the following well clusters: MW-6S/P-18D/RW-3, 
MW-17S/D, P-22S/D, and MW-19S/P-24D. 

The Till unit restricts the hydraulic connection between the overburden and bedrock in 
two ways. First, the Till unit has a lower permeability than the overlying deep 
overburden, thus reducing the potential for groundwater to move downward and through 
it. Second, the Till unit generally acts to confine or semi-confine the underlying bedrock 
aquifer. The confining/semi-confining pressure caused by the overlying Till unit results 
in higher piezometric pressure in the bedrock aquifer, which results in either an upward 
vertical hydraulic gradient between the deep overburden and bedrock aquifer or a 
piezometric surface elevation in the bedrock that is higher than the surface elevation of 
that unit. 

As presented in the Revisions to the Phase I Interim Report and Phase II Proposal. July 
1993, the vertical gradients are predominately upward, indicating that groundwater in the 
shallow overburden is not migrating downward into the bedrock. In general, these 
upward vertical gradients are consistent in each of the water level measurement rounds. 
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2.3.7.5 Interaction of Groundwater and the Pawtuxet River 

Groundwater in the overburden units is hydraulically mtercoimected to the Pawmxet River. 
The groundwater flow directions and general upward hydraulic gradients clearly show this 
interconnection. The direction of groundwater flow, the hydraulic gradients, and the 
influence of the bulkhead on groundwater flow were discussed in other parts of this Section. 
The rapid response to rainfall in the aquifer, the in-river wells, and the river, also shows the 
interconnection of the overburden groundwater with the river. Similar changes in water 
level elevations were noted both on a seasonal basis and in response to precipitation events. 
This is discussed in the previous reports, and in the hydrographs in Appendix 2-D. 

The volume of groundwater that flows from the Production Area into the Pawtuxet River 
was estimated using the following flow net analysis: 

Q = (mKH/n)(dm/ds) 

where: Q = flow net discharge rate 
m = number of flow tubes 
K = hydraulic conductivity 
H = head drop across the region of flow 
n = number of divisions of head in flow net 

dm/ds = ratio of vertical to horizontal scales of flow net 

From the stabilization aquifer tests, transmissivity and storativity data for each of the 
overburden units were generated. The transmissivities (T) values of each unit were used to 
calculate the hydraulic conductivity (K) of the unit. 

The results of the flow net analysis are as follows: 

1) The Gravelly Sand unit in the Eastem Portion of the Production Area: 

T = 1.22ft^/min, b = 7 ft, dierefore: K = 0.17ft/min = 245 ft/day 
m = 1 
n = 5 
H = 5ft 
dm/ds = 10 ft/100 ft = 1/10 

Q = (1 [245 ft/day] 5 ft/5)(l/10) = 24.5 ft^/day/ft along river 

Therefore, the groundwater flow from the Gravelly Sand unit of the Production Area into 
the river is 24.5 ftVday/ft along the river tunes 220 feet of river frontage = 5390 ftVday. 
Since the Gravelly Sand unit represents about 42% ofthe upper flow tube in this part ofthe 
Production Area as shown in geologic section B (Figure 2-17), the total flow from this unit is 
42% of 5,390 ft̂ /day or 2,246 ft^/day. 
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2) The Fine Sand unit in the Eastern Portion of the Production Area: 

T = 1.68ft^/min, b = 45 ft, dierefore: K = 0.04ft.min = 58 ft/day 
m = 3 ~ .. 
n = 6 
H = 6ft 
dm/ds = 10 ft/100 ft = 1/10 

Q = (1 [58 ft/day] 6 ft/6)(l/10) = 17.4 ftVday/ft along river 

Since the upper flow mbe of Section A (or B) is 42% Gravelly Sand which is accounted for 
in 1), the remaining 58% is Fine Sand. Subtractmg 42% ofthe flow estimated from the 
upper flow mbe reduces the total flow from the Fme Sand unit to 15.0ftVday/ft along this 
portion of the river. Therefore, the groundwater flow from the Fine Sand unit in geologic 
section B into the river is 15.0ftVday/ft tunes 220 feet of river frontage = 3,300 ftVday. 

3) The Sand/Fill unit in the Western Portion of the Production Area: 

T= 0.91 ftVmin, b = 8 ft, dierefore: K =0.11 ft/min = 158.40 ft/day 
m = 1 
n = 2 
H = 2ft 
dm/ds = 10 ft/50 ft =1/5 

Q = (1 [158.4 ft/day] 2 ft/2)(l/5) = 31.68 ft'/day/ft along river 

Therefore, the groundwater flow from the Sand/Fill unit of geologic section A (Figure 2-6) 
into die river is 31.68 ftVday/ft times 250 feet of river frontage = 7,920 ftVday. 

4) The Fine Sand unit in the Western Portion of the Production Area: 

T =.0.27ftVmin, b = 37 ft, dierefore: K = 0.007 ft/min = 10.1 ft/day 
m = 2 
n = 2 
H = 3 ft 
dm/ds = 10 ft/50 ft =1/5 

Q = (2 [10.1 ft/day] 3 ft/2)(l/5) = 6.06ftVday/ft along river 

Therefore, the groundwater flow from the Fine Sand unit in geologic section A into the river 
is 6.06ft^/day/ft times 250 feet of riVer frontage = 1515 ftVday. 

The total flow from the overburden groundwater of the Production Area into the Pawmxet 
River is obtained by adding the discharges of each of the four units of the two sections. 
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This total is 14,981 ft^/day or 112,058 gallons/day (15,000 ftVday or 112,000 gallons/day 
rounded). 

Since aquifer tests were not conducted m the Warwick and Waste Water Treatment Areas, 
the discharge of groundwater from the overburden units into the river from these areas was 
estimated based on the size of the discharge area (i.e. shoreline) relative to that of the 
Production Area. The similarities of the overburden properties in the Site areas makes this 
assumption reasonable. This estimate yields a discharge of 45,000 ft^/day for the Warwick 
Area and 15,000 ftVday for die Waste Water Treatinent Area -336,000 and 112,000 
gallons/day, respectively. 

2.3.7.6 Groundwater Flow Rates 

Groundwater flow was estimated from the aquifer tests conducted m the Production Area 
during stabilization. Based on these tests and the similarity of the properties of the 
stratigraphic units in the different Site areas, the following are the range of transmissivity, 
storativity, and hydraulic conductivity values for the overburden units: 

Aquifer Values Sand/Fill unit Fine Sand unit 

Transmissivity (ft̂ /min) 1.1 to 1.2 0.60 to 4.1 
Storativity (unitless) 0.004 to 0.24 0.003 to 0.005 
Hydraulic Conductivity (ft/day) 176 to 864 19 to 1180 
Velocity (ft/day) 6 to 28 0.6 to 38 

The velocity (v) is calculated from v = Ki/n, where i is the average horizontal hydraulic 
gradient in the shallow and deep overburden across the Site (0.008) and n is the average 
porosity (0.25) of the Sand/Fill and Fine Sand units as presented in the Phase I Interim 
Report. 

These values show a wide range of properties for the overburden units at the Site. This is 
reflective of the varying composition and thicknesses of these units as discussed in Section 
2.2.3.3and 2.3.7.1. 

2.3.7.7 Effects of Manmade Features on Groundwater Flow 

Manmade feamres that are present on the Site were evaluated for their effect on 
groundwater flow. These feamres include the bulkhead in the Production Area, the buried 
stmctures in the Production Area, and the pavement present on several portions of the Site. 
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The effects of the bulkhead on groundwater flow were previously discussed. The bulkhead 
generally causes groundwater elevations in the shallow overburden to be artificially high 
which causes a downward gradient near it. This downward gradient reverses groundwater 
flow which results in grouiMiwater flowing from die Sand/Fill unit into the deeper Fine Sand 
unit and then mto the river. 

The stmcmres that were present in the Production Area when the Site was active were 
demolished in-place. Those stmcmres that contained basements were generally filled with 
the constmction mbble from the demolished buildings. The effect of these buried debris-
filled basements on groundwater flow is believed to be minimal since these basements are 
predominantiy above the water table. 

Several areas on Site are paved with asphalt or concrete. These areas represent a minor 
percentage of the total available space. Since the effect of precipitation recharge on 
groundwater elevations was rapid across the Site, the pavement does not have any 
measurable effect on the response to recharge from precipitation. This is due to the 
discontinuous namre of the pavement present and its poor overall integrity. 

2.3.8 Summary of Site Hydrogeology 

This section described the objectives, methods, analyses, and results of the hydrogeological 
investigations and presented the detailed hydrogeological model based on those results. The 
following conclusions on the Site hydrogeology formed the basis of this model: 

• groundwater that is present in the Sand/Fill, Silt, Gravelly Sand, and Fine 
Sand, units are generally hydraulically interconnected; 

• the Silt unit acts to semi-confine the underlying Fine Sand unit. The amount 
of confining pressure present depends on the thickness and composition of the 
Silt unit; 

• the Silt unit is best described as a leaky confining unit based on the aquifer 
tests; 

• the Till unit is present across most of the Site and is characteristically low in 
permeability; 

• the overburden units are hydraulically connected to the Pawmxet River 

• groundwater in the shallow and deep overburden flows toward the river from 
both the Production Area and Warwick Area sides; 
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• 

die bedrock is semi-confined or confined across the Site based on its 
potentiometric surface elevation which is higher that the surface elevation of 
the bedrock; 

the bedrock is not believed to be hydraulically connected to either the 
overburden units or the Pawtuxet River; 

high bedrock surface elevations create higher hydraulic gradients, especially in 
the shallow overburden. This is especially prominent in the Southern end of 
the Waste Water Treatment Area; 

groundwater elevations are influenced primarily by recharge from precipitation 
- a rapid response from precipitation is noted in the shallow overburden, the 
deep overburden, and in the river; 

about twenty five percent of the rainfall may contribute to recharge; 

groundwater hydrochemistry is similar m both the deep and shallow 
overburden in the Production Area indicating that the overburden aquifer 
system behaves as an unconfined aquifer and receives significant recharge 
from precipitation; 

there are minimal seasonal influences on groundwater elevations; 

hydraulic gradients between the shallow and deep overburden are 
predominantly upward, with the exception of wells near the bulkhead in the 
Production Area; 

the bulkhead acts to reverse the vertical hydraulic gradient near it - this results 
in groundwater flowing under the bulkhead and being forced toward the 
Warwick Area bank of the river; 

groundwater discharges into the Pawtuxet River at estimated rates of 15,000 
ft^/day each in the Production and Waste Water Treatment Areas, and 45,000 
ftVday in the Warwick Area; 

groundwater flow velocities range from 6 to 28 feet/day in the Sand/Fill and 
Gravelly sand units and 0.6 to 38 feet/day in the Fine Sand unit; 
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2.4 HYDROLOGY 

2.4.1 Overview 

A hydrologic investigation of the Pawmxet River was conducted during Phases I and II of 
the RFl. The purpose ofthe hydrologic investigation was to evaluate the physical and 
chemical characteristics of the river with respect to storage and transport of constituents of 
contaminants. The methods used to complete the hydrologic investigation included a 
literature review, flow characterization studies, evaluation of river bathymetry, measurement 
of sediment physical characteristics and development of hydrodynamic and sediment 
transport models for the river. Details on these mvestigatory methods and the results of the 
investigation will be provided in the Pawmxet River RFl Report (to be submitted at a later 
date). 
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Table 2-1 Purpose and Placement of Wells Installed During Phase II 

Well ID Area 
SWMU 

Relationship Purpose 

MW-35S 

MW-4D 

MW-14D 

MW-34S 

MW-34D 

MW-llD 

MW-26S 

MW-27S 

MW-28S 

MW-32S 

MW-25S 

RC-3* 

RC-5* 

VE-4* • 

VE-5* 

VE-6* 

VE-7* 

VE-8* 

VE-9* 

VE-10* 

Off-Site 

Production Area 

Production Area 

Production Area 

Production Area 

Warwick Area 

Warwick Area 

Warwick Area 

Warwick Area 

Warwick Area 

W. W. Treatment 

Production Area 

Production Area 

Production Area 

Production Area 

Production Area 

Production Area 

Production Area 

Production Area 

Production Area 

Background 

SWMU-11 

SWMU-11 

SWMU-11 

SWMU-11 

SWMU-5 

SWMU-5 

Background 

Background 

SWMU-16 

SWMU-12 

Production Well 

Production Well 

SWMU-11 

SWMU-11 

SWMU-11 

SWMU-11 

SWMU-11 

SWMU-11 

SWMU-11 

define stratigraphy of Production Area and hydrogeology 
related to water entering the site 

define gravel unit boundaries and hydrogeology related to 
vertical and horizontal extent of contamination 

downgradient of SWMU-11 
define gravel unit boundaries and hydrogeology related to 
vertical and horizontal extent of SWMU-11 contamination 

define hydrogeology of SW Production Area 
downgradient of SWMU-11 

define stratigraphy of SW Production Area and 
hydrogeology related to horizontal and vertical extent of 

contamination fi-om SWMU-11 
define stratigraphy of Warwick Area and hydrogeology 
related to vertical extent of contamination in SWMU-5 

define overburden stratigraphy in Warwick Area and 
hydrogeology downgradient of SWMU-5 

define overburden stratigraphy in the Warwick Area and 
hydrogeology related to groundwater entering the site 

define overburden stratigraphy in the Warwick Area and 
hydrogeology related to groundwater entering the site 

define overburden stratigraphy and hydrogeology 
downgradient of SWMU-16 

define overburden stratigraphy in Waste Water Treatment 
Area and hydrogeology downgradient of SWMU-12 

production well installed as part of Stabilization 
investigation and groundwater treatment system 
production well installed as part of Stabilization 
investigation and groundwater treatment system 

vapor extraction well installed as part of soil vapor 
extraction system 

vapor extraction well installed as part of soil vapwr 
extraction system 

vapor extraction well installed as part of soil vapor 
extraction system 

v^)or extraction well installed as part of soil vapor 
extraction system 

vapor extraction well installed as part of soil vapor 
extraction system 

v^wr extraction well installed as part of soil vapor 
extraction system 

vapor extraction well installed as part of soil vapor 
extraction system 

Notes: * wells installed as part of Stabilization Investigation - they have not 

been previously reported and will appear as part of this report. 
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Table 2-2 Phase n Boring* Lxxations and Depth 

Boring n ) : (If installed in boring) SWMULrication Total Depth (feet) 
B-BGA 
B-BGB 
B-BGC 
B-BGD 

B-2E ~ 
B-2F 
B-2G 
B-3E 
B-3F 
B-3G 
B-3H 
B-3I 
B-5A 
B-5B 
B-5C 
B-5D 

B-5E 
B-5F 
B-7D 
B-7E 
B-7F 
B-7G 
B-7H 
B-8D 
B-8E 
B-8F 
B-8G 
B-8H 
B-9A 
B-9B 
B-lOF 
B-IOG 
B-lOH 
B-12A 
B-12B 
B-12C 
B-12D 
B-12E 
B-13A 
B-16B 
B-16C 
B-16D 

B-16E 
B-DTl 
B-DT2 
B-DT3 
B-DT4 
B-DT5 

MW-35S 
— 

MW-27S 
MW-28S 

— 
— 
— 
— 
— 
— 
— 
— 

— 
— 
— 
— 

MW-26S 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
. . 

-
— 
-
' -

MW-25S 
~ 
~ 
— 

-
~ 
~ 
-
-
~ 

~ 

Background 
Background 
Background 
Background 

SWMU-2 
SWMU-2 
SWMU-2 
SWMU-3 
SWMU-3 
SWMU-3 
SWMU-3 
SWMU-3 
SWMU-5 
SWMU-5 
SWMU-5 

SWMU-5 
SWMU-5 
SWMU-5 
SWMU-7 
SWMU-7 
SWMU-7 
SWMU-7 
SWMU-7 
SWMU-8 
SWMU-8 
SWMU-8 
SWMU-8 
SWMU-9 
SWMU-9 

SWMU-9 
SWMU-10 
SWMU-10 
SWMU-10 
SWMU-12 
SWMU-12 
SWMU-12 
SWMU-12 
SWMU-12 
SWMU-13 
SWMU-16 
SWMU-16 

SWMU-16 

SWMU-16 
Dowtherm 

Dowtherm 
Dowtherm 
Dowtherm 
Dowtherm 

18 
14 

18 
16 

' 8 ' 
8 

8 
8 
8 
4 
8 
14 
4 
4 
4 

12 
4 

16 
8 
8 
8 
8 
8 
8 
6 
8 
6 

10 
6 
6 
2 
2 

2 
12 
6 
6 
6 
17 
8 
6 
6 

11 
13 
28 
32 
28 
28 
28 

Note: * This list contains borings advanced for the purpose of collecting 

analytical n i l samples, and does not include borings advanced for geologic 

characterizatioa and well placement, except where indicated. 
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Table 2-3 
Piezometer and Well Location and Construction Details 

WeD/Piezometer 
Nnmbcr 

EP-1 
EP-2 
EP-5 
EP-6 
EP-7 

EP-8A 
EP-8B 

Area 

Production 
Off-Site 
Warwick 
Warwick 
Warwick 
Off-Site 
Off-Site 

Month/Year of 
Instalbtion 

before 4/88 
before 4/88 
before 4/88 
before 4/88 
before 4/88 
before 4/88 
before 4/88 

CURRENT ASSESSMENT SUMMARY REPORT 
P-IS 
P-ID 
P-2S 
P-3S 
P-4S 
P-5S 
P-6S 
P-6M 

P-7S-A 
P-7S-B 
P-8S 
P-9S 
P-llS 

P-12S-A 
P-12S-B 
P-IOS 
P-I3S 
P-14S 
P-14D 

MW-IS 
MW-ID 
MW-2S 

Production 
Production 
Production 
Production 
Production 
Production 
Production 
Production 
W, Water 
W, Water 
W, Water 
W, Water 
W, Water 
W, Water 
W, Water 
Warwick 

Production 
Production 
Production 
Production 
Production 
Production 

4/88 
4/88 
4/88 
4/88 
4/88 
4/88 
4/88 
4/88 
4/88 
4/88 
4/88 
4/88 
4/88 
4/88 
4/88 
4/88 
4/88 
4/88 
4/88 
5/88 
5/88 
5/88 

Radinsof 
Riser 

— 
— 
— 
— 
— 
— 
-

1-1/4" 
1-1/4" 
1-1/4" 
1-1/4" 
1-1/4" 
1-1/4" 
1-1/4" 
1-1/4" 
1-1/4" 
1-1/4" 
1-1/4" 
1-1/4" 
1-1/4" 
1-1/4" 
1-1/4" 
1-1/4" 
1-1/4" 
1-1/4" 
1-1/4" 

4" 
4" 
4" 

Location Data 

Northing 

249031,39 
249529,36 
248882,06 

1 249162,41 
248686,32 
249192,54 

249280 (i) 

248838,37 
248841,66 
248685,97 
248942,37 
249042.14 
249030,59 
249111,64 
249091,36 
249327,86 
249339,03 
249180,78 
249434,49 
249627,05 
249371,03 
249372,42 
249083,97 
249521,49 
249789,33 
249786,61 
248849,44 
248852,28 
248697,91 

Eastinj; 

524120,01 
523682,09 
525340,61 
525281,88 
524961,77 
523548,92 

523180® 

523997,61 
523999,27 
523887,35 
524128,06 
523768.11 
523912,45 
524015,45 
524013,09 
525323,32 
525320,60 
524849,59 
524997,15 
525025.11 
524763,23 
524766,81 
524985,17 
523773.93 
523852,83 
523846,62 
5239.90,88 
523985,86 
523904,81 

Elevation Data 

Ground 
Surface 

21,64 
23,05 
12,52 
10,17 
14,09 
18,57 
21,32 

13,57 
13,59 
12,70 
14.30 
18,97 
18,43 
21,53 
21,28 
14,73 
14,63 
15,04 
14.88 
14,50 
14.21 
14.21 
12,50 
23.82 
23.74 
23,68 
13,14 
13.93 
12.56 

Top of Riser 
Pipe 

22,90 
24,52 
15,84 
11,04 
14,45 
19.91 
24,41 

16,41 
16,33 
13,85 
15.45 
19,92 
21,18 
23,62 
21.80 
16,26 
15,68 
16,21 
16,10 
17.95 
15.29 
15.32 
14,05 
26.99 
24,18 
23,95 
15.04 
16.28 
14,46 

MonltorfaiE Well/Piezometer Data 

Borin 

Depth 

14,19 (h) 
12,93 (h) 
5,68 (h) 
4,13 (h) 
5,84 (h) 
7,46 (h) 
6,91 (h) 

NA 
49,50 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

58.50 
NA 

50,00 
20,00 

eDaU 

Bottom 
Elevation 

7,45 
10,12 
6,84 
6,04 
8,25 

11.11 
14.41 

NA 
-35.91 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

-34,82 
NA 

-36,07 
-7,44 

Bottom of Monitoring Top of 
Zone 1 Monitoring Zone 

Depth 

— 
— 

— 

10,00 
43,00 
11,00 
11,50 
18,00 
16,00 
18,00 
40,00 
9,00 

14,00 
11,50 
12,00 
10,00 
12,00 
15,00 
12,00 
14,00 
13,00 
50,00 
13,00 
48,00 
18,00 

Elevation 

— 
_ 
— 
— 

— 

3,57 
-29,41 

1,70 
2,80 
0,97 
2,43 
3,53 

-18,72 
5,73 
0,63 
3,54 
2,88 
4.50 
2,21 

-0,79 
0,50 
9.82 

10,74 
-26,32 

0,14 
-34,07 
-5,44 

Depth 

_ 
— 

— 
— 

. 
— 

7,00 
40,00 
8,00 
8,50 

15,00 
13,00 
15,00 
37,00 
6,00 

11.00 
8,50 
9,00 
7.00 
9,00 

12,00 
9,00 

11.00 
10,00 
47.00 
3.00 

38,00 
8,00 

Elevation 

— 
_ 
— 
— 
— 
— 
— 

6157 
-26,41 

4,70 
5,80 
3;97 
5,43 
6,53 

-15,72 
8,73 
3,63 
6.'54 
5.88 

.7,50 
5.21 
2.21 
3.50 

12.82 
13.74 

-23.32 
10.14 

-24.07 
4.56 

Length of 
Screen 

— 
— 
— 
— 
_ 
— 
— 

3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 

10.00 
10.00 
10.00 

Strata 
Monitored 

— 
— 
— 
— 
— 
— 
— 

Fill 
UD 
Fill 

. Fill 
UD 
UD 
UD 
UD' 
UD 
UD 
UD 
UD 
NE 
NE 
NE 
UD 
NE 
UD 
Till 
FUI 
UD 
Fill 
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Table 2-3 
Piezometer and Well Location and Construction Details 

Well/Piezometer 
Number 

MW-3S 
MW-4S 
MW-7S 
MW-8S 
MW-9S 
MW.6S 
MW-5S 

PHASE IA REPORT 
P-19D 
P-18D 
P-15S 
P-16S 
P-17S 
P-21S 
P-2ID 
P-22S 
P-22D 
P-20S 
P-20D 
RW-1 
RW-2 
RW-3 
RW^ 

Area 

Production 
Production 
W. Water 
W. Water 
W, Water 
Warwick 

Production 

W, Water 
Warwick 
Warwick 
Warwick 
Warwick 
Warwick 
Warwick 
Warwick 
Warwick 
Off-Site 
Off-Site 

Production 
W, Water 
Warwick 
Off-Site 

PHASE IB (INTERIM REPORT) 
MW-I2S 
MW-12D 
MW-13S 
MW-15S 
MW-15D 
MW-1 IS 

Production 
Production 
Production 
W. Water 
W, Water 
Warwick 

Month/Year of 
InsUUation 

5/88 
5/88 
5/88 
5/88 
5/88 
5/88 
5/88 

7/90 
7/90 
7/90 
7/90 
7/90 
7/90 
7/90 
7/90 
7/90 
7/90 
7/90 
8/90 
8/90 
8/90 
8/90 

11/90 
11/90 
11/90 
11/90 
11/90 
11/90 

Radhuof 
Riser 

4" 
4" 
4" 
4" 
4" 
4" 
4" 

1-1/4" 
1-1/4" 
1-1/4" 
1-1/4" 
1-1/4" 
1-1/4" 
1-1/4" 
1-1/4" 
1-1/4" 
1-1/4" 
1-1/4" 

4" 
4" 
4" 
4" 

4" 
4" 
4" 
4" 
4" 
4" 

Location Data 

Northing 
248937,06 
249005,42 
249307,92 
249217,26 
249576,85 
248995,70 
249788,80 

249349,16 
248993,61 
248665,87 
248392,01 
248521,88 
248901,93 
248907,61 
248494,29 
248485,76 
249046,23 
249044,49 
248864,87 
249219,69 
248990,60 
249039.74 

249087.90 
249081,89 
248966,55 
249406.35 
249403,41 
249030,13 

Eastfaig 
524119,09 
523860,29 
525182,07 
524936,35 
524963,95 
525283,37 
523849,90 

525315,77 
525312,07 
524090,11 
524030,95 
524237,36 
524435,27 
524443,58 
524718,20 
524729,56 
524252,46 
524256,97 
523989,83 
524915,59 
525291,75 
524255,17 

523928,71 
523930,27 
524005.73 
525019,27 
525025,82 
525295,39 

1 
Elevation Data 

Groimd 
Surface 

14,57 
18,40 
13.00 
15,13 
15,50 
11,91 
23,82 

13,70 
11,41 
13,95 
14,26 
15,28 
15,19 
14,04 
16,53 
16,60 
24,60 
24,61 
14,94 
14,87 
11,87 
24,08 

19.80 
19,80 
16,00 
14.70 
14.90 
11.60 

Top of Riser 
Pipe 

16,61 
21,29 
15,25 
17.57 
17,91 
14,04 
26,17 

17,21 
13,27 
15,69 
16,29 
17,07 
16.96 
15.75 
18.75 
17.57 
24.02 
24.30 
16.52 
18,05 
13,49 
23.79 

22.54 
21.23 
18.44 
16,65 
16,99 
13,67 

Monitoring Weil/Piezometer Data 

Boring Data 

Depth 
20,00 
19,00 

NA 
30,00 
34,00 
30,00 
18.00 

28.10 
NA 
NA 
NA 
NA 
NA 

42.00 
NA 

58,50 
NA 
NA 

59,70 
50,00 
60,00 
33.50 

NA 
48,00 
17.00 

NA 
48,50 
16,00 

Bottom 
Elevation 

-5,43 
-0,60 

NA 
-14,87 
-18,50 
-18,09 

5,82 

-14,40 
NA 
NA 
NA 
NA 
NA 

-27,96 
NA 

-41,90 
NA 
NA 

-44,76 
-35,13 
-48,13 

9,42 

NA 
-28,20 
-1,00 

NA 
-33,60 
-4,40 

Bottom of Monitoring Top of 
Zone Monitoring Zone 

Depth 
18,00 
16,00 
18,00 
15,50 
13,00 
13,50 
16,00 

28.10 
66.00 
15.50 
15.50 
14.50 
17,00 
37,00 
15,50 
58,00 
22,00 
26,00 
91,00 
70,00 
82,00 
50,00 

16,00 
43,50 
14,75 
16.00 
43,00 
13,00 

Elevation 
-3.43 
2.40 

-5.00 
-0.37 
2.50 

-1.59 
7.82 

-14.40 
-54.59 
-1.55 
-1.24 
0.78 

-1.81 
-22.96 

1.03 
-41.40 

2.60 
-1.39 

-76.06 
-55.13 
-70.13 
-25.92 

3.80 
-23.70 

1.25 
-1.30 

-28,10 
-1,40 

Depth 
8,00 
6,00 
8,00 
5,50 
3,00 
3.50 
6,00 

25,10 
63,00 
12,50 
12,50 
11,50 
14,00 
34,00 
12,50 
55,00 
19,00 
23,00 
81,00 
60,00 
72.00 
40.00 

6.00 
33.50 
4,75 
6,00 

33,00 
3,00 

Elevation 
6,57 

12,40 
5,00 
9,63 

12,50 
8,41 

17,82 

-11,40 
-51,59 

:1,45 
1,76 
3,78 
1,19 

-19,96 
4,03 

-38,40 
5,60 
1,61 

-66,06 
-45,13 
-60,13 
-15,92 

13,80 
-13.70 
12.25 
9,30 

-18,10 
9,40 

Length of 
Screen 

10,00 
10,00 
10,00 
10,00 
10,00 
10,00 
10,00 

3,00 
3,00 
3,00 
3,00 
3,00 
3,00 
3,00 
3,00 
3,00 
3,00 
3,00 

10,00 
10,00 
10,00 
10,00 

10,00 
10,00 
10,00 
10,00 
10,00 
10,00 

strata 
Monitored 

UD/Fill 
UD/Fill 

NE 
UD/Fill 
UD/Fill 

UD 
UD 

UD 
UD 
UD 
UD 
UD 
UD 
UD 
UD 
UD 
UD 
UD 
BR 
BR 
BR 
BR 

UD 
UD 
UD 
UD 
UD 
UD 
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Table 2-3 
Piezometer and Well Location and Construction Details 

Wen/ Piezometer 
Number 

MW-16S 
MW-16D 
MW-17S 
MW-17D 
MW-18S 
MW-19S 
MW-IOS 
MW-IOD 
MW-14S 

P-25D 
P-26S 
P-26D 
P-27D 
P-23D 
P-24D 

Area 

Production 
Production 
Warwick 
Warwick 
Off-Site 
Off-Site 

Production 
Production 
Production 
W, Water 
Warwick 
Warwick 
Warwick 
Off-Site 
Off-Site 

STABILIZATION INVESTIGATION 
P-2D 
P-13D 
P-30D 
P-32S 
P-32D 
P-33S 
P-33D 

MW-20S 
MW-2 IS 
MW-22S 
MW-23S 
MW-24S 
MW-29S 
MW-29D 
MW-30S 

Production 
Production 
Production 
Production 
Production 
Prodiiction 
Production 
Production 
Production , 
Production 
Production 
Production 
Production 
Production 

Month/Year of 
InstaDation 

11/90 
11/90 
11/90 
11/90 
11/90 
11/90 
12/90 
12/90 
12/90 
12/90 
12/90 
I 2 m 
12/90 
12/90 
12«) 

6/92 
6/92 
6/92 
6/92 
6/92 
6/92 
6/92 
6/92 
6/92 
6/92 
6/92 
6/92 
6/92 
6/92 

Production 6/921 

Radfaisof 
Riser 

4" 
4" 
4" 
4" 
4" 
4" 
4" 
4" 
4" 

1-1/4" 
1-1/4" 
1-1/4" 
1-1/4" 
1-1/4" 
1-1/4" 

1-1/4" 
1-1/4" 
1-1/4" 
1-1/4" 
1-1/4" 
1-1/4" 
1-1/4" 

4" 
4" 
4" 
4" 
4" 
2" 
2" 
2" 

Location Data 

Northing 
249664,36 
249661,68 
246619.28 
248612,22 
249812,29 
249177,41 
249130,69 
249131,66 
248988,21 
249367,92 
248442,06 
248444,97 
248659,16 
249814.28 
249182,03 

248705,76 
248963,34 
248832,56 
248894,28 
248888,63 
248773.13 
248771,80 
249135,33 
248833.96 
248691,83 
249000,25 
249119.76 
248856,36 
248853,29 

Easting 
523928.62 
523925.51 
524630,57 
524625,72 
524916,42 
524468,03 
523867,42 
523871,25 
523777,71 
524768,73 
524263,05 
524267,10 
524088,49 
524920:26 
524467,11 

523891,36 
523999,55 
524015,55 
524019,10 
524022,99 
523913,84 
523919,57 
523746,39 
523754,94 
523774,24 
524116,10 
523973,00 
524044,90 
524047,94 

248829,79 524018.83 

Elevation Data 

Ground 
Surface 

24,10 
24,30 
15,60 
15,30 
35,70 
29.70 
20,30 
20,30 
18,90 
14.20 
15,30 
15,20 
14,00 
35,70 
29,80 

12,96 
15,67 

(c) 
13.98 
13,91 
14,35 
13.93 
18.83 
15,82 
13,94 
21.10 
21.59 

(c) 
(c) 
(0 

Top of Riser 
Pipe 

26,00 
26.44 
16.75 
17,29 
35,28 
29.17 
22,62 
21,61 
21.39 
16.93 
17,29 
17,59 
15,76 
35.42 
29.43 

16,00 
18,85 
16.43 
17.02 
17.10 
17,74 
16.99 
21.94 
15.42 
16,87 
20.71 
21.04 
16.66 
16.59 
16,70 

Monitoring Well/Piezometer Data 

Boring Data 

Depth 
NA 

48,00 
NA 

89,00 
NA 
NA 
NA 

48,00 
19,50 
71,50 

NA 
56,00 
52,50 
90,50 
44,17 

52,00 
40,00 
48,24 

NA 
41,50 

NA 
56:00 
19,00 
19.00 
18,00 
23.00 
21,00 

NA 
NA 
NA 

Bottom 
Elevation 

NA 
-23,70 

NA 
-73,70 

NA 
NA 
NA 

-25,70 
-0,60 

-57,30 
NA 

-40.80 
-38.50 
-54.80 
-14.37 

-39.04 
-24.33 
-31.81 

NA 
-27.59 

NA 
-42.07 
-0.17 
-3.18 
-4.06 
-1.90 
0.59 
NA 
NA 
NA 

Bottom of Monitoring Top of 
Zone Monitoring Zone 

Depfli 
18.08 
38.17 
13.67 
85.08 
25.00 
20.67 
18.00 
43.50 
16.17 
66.00 
14,50 
41,00 
43,00 
87,00 
39,00 

• 49,00 
38,00 
47,24 
14,00 
39.00 
15,00 
51.00 
16,00 
16,00 
15,00 
20,00 
18.00 
32.60 
44.00 
35,00 

Elevation 
6,02 

-13,87 
1,93 

•69,78 
10,70 
9,03 
2,30 

-23,20 
2,73 

-51,80 
0,80 

-25,80 
-29,00 
-51,30 
-9,20 

-36,04 
-22,33 
-30,81 
-0,02 

-25,09 
-0,65 

-37,07 
2,83 

-0,18 
-1,06 
1,10 
3.59 

-15,94 
-27,41 
-18,30 

Depfli 
8,08 

28,17 
3,67 

•75,08 
15,00 
10,67 
8,00 

33,50 
6,17 

63,00 
11,50 
38,00 
40,00 
84,00 
36,00 

46,00 
35,00 
44,24 
11,00 
36,00 
12,00 
48,00 
6,00 
6,00 
5,00 

10,00 
8,00 

27,60 
34,00 
30,00 

Elevaflon 
16,02 
-3,87 
11,93 

-59,78 
20,70 
19,03 
12,30 

-13,20 
12,73 

-48,80 
3,80 

-22,80 
-26,00 
-48,30 
-6.20 

-33.04 
-19.33 
-27.81 

2,98 
-22,09 

2,35 
-34,07 
12,83 
9.82 
8,94 

11,10 
13,59 

-10,94 
-17.41 
-13.30 

Length of 
Screen 

10,00 
10,00 
10,00 
10,00 
10,00 
10,00 
10,00 
10,00 
10.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 

3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 

10.00 
10.00 
10,00 
10,00 
10,00 
5,00 

10,00 
5,00 

StraU 
Monitored 

UD 
UD 
UD 
UD 
UD 
UD 
UD 
UD 
UD 
UD 
UD 
UD 
UD 
UD 
UD 

UD 
UD 
UD 
UD 
UD 
UD 
UD 

. UD 
UD 
UD 
UD 
UD 
UD 
UD 
UD 
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Table 2-3 
Piezoiiieter aria Well Location and Construction Details 

Wen/ Piezometer 
Number 

MW-30D 
RC-1 
RC-2 

MW-5SA 
MW-3 IS 

MW-3 ID 
P-29D 
P-31D 
VE-l 
VE-2 
VE-3 
P-34S 
P-35S 
P-36S 
P-37S 
P-38S 

R C - 3 * 
RC-5» 
VE-4* 

VE-5* 

VE-6* 
VE-7* 

VE-8* 

VE-9* 
VE-10* 

Area 

Production 

Production 
Production 
Production 

Production 
Production 
Prtxiuction 
Production 
Prxxluction 
Production 
Production 
Production 
Production 
Production 

Production 
Production 
Production 
Production 
Production 
Production 
Production 

Production 
Production 
Production 

Production 

PHASE n INVESTIGATION 
MW-25S 
MW-1 ID 
MW-26S 
MW-32S 
MW-28S 

W. Water 

Warwick 
Warwick 
Warwick 
Warwick 

Monfli/Yearof 
InstaUation 

6/92 

6/92 
6/92 
6/92 

7/92 
7/92 
7/92 
7/92 
7/92 
7/92 
7/92 

11/92 
11/92 
11/92 

11/92 
11/92 
7/93 
7/93 
7/93 
7/93 
7/93 
7/93 

7/93 
7/93 

7/93 

7/93 
7/93 
7/93 
7/93 
7/93 

Radhisof 
Riser 

2" 
6" 
6" 
3" 

2" 
2" 

1-1/4" 
1-1/4" 

2" 
4" 
2" 
2" 

2" 
2" 
2" 
2" 
6" 
6" 
4" 
4" 
4" 
4" 
4" 

4" 
4" 

4" 
4" 
4" 
4" 
4" 

Location Data 

Northing 
248827.11 

248901.46 
248776.43 
249790.17 

248733.93 
248731.30 

248859.48 
248736.09 
249017.03 
248997,04 
248969.25 
248794,77 

248746,34 
248800,73 

248869,38 
248913,77 

248875,72 
248715,22 
249027.43 

248985,75 
248940,42 
248833,94 

248924,72 
248967,87 

249002,68 

249355.27 
249026,32 
249117,57 

248660,10 
248387,92 

EasHng 

524022,12 
524014,25 

523907,29 
523856,74 

523948,45 

523952,59 
524041,69 
523945,12 

523805,75 
523810,46 
523817,54 

523896,38 
523937,41 
523974,56 
524032,30 
524085,78 
524022,10 
523892,45 
523752,48 
523754,07 

523757.43 
523760,95 
523802,75 

523790,53 
523775,88 

525044,36 
525296.38 
525264,04 
524620,01 
524971,47 

Elevation Data 

Ground 
Surface 

(0 
14.48 
14,57 
23,75 

(c) 
( 0 
(c) 
( 0 

19,36 
19.20 
18,75 
14,90 
13,10 
13,50 

13,60 
13,87 

14,00 
12,90 

18.40 
18.70 
17.50 
15.80 
16.90 

18.60 
19.10 

14.80 
11.50 
11.70 
15.30 
14.70 

Top of Riser 
Pipe 

16,67 
16,33 
16.85 
26,85 

16,27 
16,21 
16,51 
16,45 
21.80 
21,59 
21,14 

17.15 

15,32 
15,91 

15,69 
16,19 
15,72 
14,25 
19,44 

19,62 
18,50 
16,97 

18,11 
19,60 
20,08 

16,93 
14.03 
14.15 
17.78 
17,27 

Monitoring Well/Piezometer Data 

Boring Data 

Depfli 

NA 

43 fe) 
53 fe) 

NA 
NA 
NA 

43,82 
55,00 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

42,00 
52,00 

NA 
NA 
NA 
NA 
NA 

NA 
NA 

17,00 
62,00 
16,00 
16,00 
16(a) 

Bottom 
Elevation 

NA 
NA 

NA 
NA 
NA 
NA 

-27,31 
-38,55 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

-28,00 
-39,10 

NA 
NA 
NA 
NA 
NA 

NA 
NA 

-2,20 
-50,50 

^ ,30 
-0,70 
-1,30 

Bottom of Monitoring 
Zone 

Depfli 

46,00 
38,00 
51,00 
16,00 
25,50 

46,00 
41,82 
52,70 
19,50 
19,50 
-0,75 
15,55 
14.98 
15.59 
14.71 

15.73 
30.00 

40(f) 
20.00 
20.00 

20.00 
20.00 
20.00 
20.00 

20.00 

16,00 
58,00 
14,00 
15,00 
14,00 

Elevation 
-29,33 
-23,52 
-36,43 

7,75 

-9,23 
-29,79 
-25,31 
-36,25 

-0,14 

-0,30 
4,50 

-0.65 
-1.88 
-2,09 
-1,11 
-1,83 

-16,00 
-27,10 

-1,60 
-1,30 
-2,50 
-4.10 
-3.10 

-1.40 
-0.90 

-1.20 
-46.50 

-2.30 
0.30 
0.70 

Top of 
Monitoring Zone 

Depfli 

36.00 
8.00 

23.00 

6.00 
20.50 
36.00 
38.82 

49.70 
4.50 
4.50 
4.50 

10.55 
9.98 

10.59 
9.71 

10.73 
15.00 
10.00 
5.00 
5.00 
5.00 
5.00 

5.00 
5.00 
5,00 

6,00 
48,00 

4.00 
5.00 
4.00 

Elevaflon 
-19.33 

6.48 
-8,43 
17:75 
-4123 

-19,79 
-22,31 
-33,25 
14,86 
14:70 
14,25 
4,35 
3,12 

2:91 
3.89 
3:17 

-1:00 
2.90 

13.40 
13.70 

12.50 
10:80 
11;90 
13,«0 
14.10 

8,80 
-36,50 

7,70 
10,30 
10,70 

Lcngfliof 

Screen 
10,00 
30,00 
28,00 
10,00 
5,00 

10,00 
3,00 
3,00 

15,00 
15,00 
19,50 

5,00 
5,00 
5,00 
5,00 
5,00 

15,00 
15,00 
15,00 
15,00 
15.00 
15,00 
15,00 
15,00 

15,00 

10,00 
10,00 
10,00 
10,00 
10,00 

Strata 
Monitored 

UD 
UD 
UD 
NE 

UD 
UD 
UD 
UD 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
UD 
UD 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

UD 
UD 
UD 
UD 
NE 
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Table 2-3 
Piezometer antl Well Location and Construction Details 

Wen/ Piezometer 

Number 

MW-27S 
MW-35S 

MW.4D 
MW-14D 
MW-34D 
MW-34S 

Area 

Warwick 
Off-Site 

Production 
Production 
Production 
Production 

Montfi/Ycarof 
InstaUaflon 

7/93 

7/93 

8/93 

8/93 
8fl3 
8/93 

Radfaisof 

Riser Locaflon Data 

Northbig 

248456,82 
249733,64 

249005,60 

248985,61 
248853,27 
248854,76 

Easting 

524639.45 

523627.46 
523867.27 

523772,30 
523848,14 
523842,93 

1 
Elevaflon Data 

Ground 
Surface 

15,50 
22,60 

18,20 
18,90 
16,60 

16,40 

Top of Riser 
Pipe 

17,81 
25,58 

20,52 

21,36 
19,02 
18.85 

Monitoring Well/Piezometer Data 

Borin); Data 

Depfli 

18,00 

18.00 
54.00 
50.00 
56.00 

NA (b) 

Bottom 

Elevation 
-2.50 
4.60 

-35.80 

-31.10 
-39.40 

NA 

Bottom of Monitoring 
Zone 

Depth 

15.00 
17.00 
48.00 

47.00 
48.00 
19.50 

Elevaflon 

0.50 

5.60 
-29.80 

-28.10 
-31,40 
-0,65 

Top of 
Monitoring Zone 

Depfli 

5,00 
7,00 

38,00 
37,00 
38,00 
9,50 

Elevaflon 
10,50 
15,60 

-19,80 
-18,10 
-21,40 

9,35 

Lcngfliof 
Screen 

10,00 
10,00 

10,00 
10,00 
10.00 

10.00 

strata 
Monitored 

UD 

UD 
UD 
UD 
UD 
UD 

Notes: Wells are grouped by reports in which their boring logs are provided. 
* These wells were installed as part of the Stabilization Investigation. They have not been previously reported and will appear as part of this reprt 

NA Boring log not generated. See nested deep well for boring information. 

1) Elevations and depths are reported in feet, elevations are referenced to Mean Sea Level. 
2) — - Infoimatioa Not Available 
3) UD - UnconsoUdated Deposits 

4) BR - Bedrock 
5) NE - Not Evaluated 
6) Elevation data based on surveys by Waterman Engineering Co. of East Providence, RJ, 

Louis Federici Associates of Providence, RI, and Woodward-Clyde Consultants of Wayne, NJ. 
a) The boring log for MW-28S is unavailable. 
b) \fW-34S does not have boring log information • see MW-34D, 
c) These piezometers and monitoring wells are constructed in the river and have no ground surface elevation. 

d) MW-18S has a permanent cap over the collar, 

e) MW-SS has been sealed and was replaced by MW-5SA, 
f) R&S has 2 ffloaitoring zones I) lO-IS feet below ground surface, and; 2) 30-40 feet below ground surface, 

g) RC-1 and RC-2 do not have boring logs - see P-32D and P-33D, respectively, for boring log information, 
h) Total measured well depth, no boring information available, 

i) Survey data not available, location is estimated on maps. 
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Table 2-4 Summary of Vertical Gradients 

Shallow Well Deep Well 
Area / Date 

| : : lSr<iitiii:i t(ii»'^ 
P-IS 
MW-2S 
P-14S 
MW-IS 

MW-ID 
MW-4S 
MW-IOS 
MW-12S 
MW-14S 
MW-16S 
MW-29S 

MW-30S 
MW-3 IS 
MW-34S 
P-32S 
P-33S 

P-ID 

P-2D 
P-14D 

MW-ID 
RW-1 

MW-4D 
MW-IOD 
MW-12D 
MW-14D 
MW-16D 
MW-29D 
MW-30D 
MW-31D 
MW-34D 
P-32D 
P-33D 

Wiiiilik^Areal 
P-15S 
P-26S 
MW-17S 
P-21S 
P-22S 

P-27D 
P-26D 

MW-17D 
P-21D 
P-22D 

sfviMis:-.;:it^:;::iiiii 
MW-6S 
P-18D 
MW-1 IS 

P-18D 
RW-3 
MW-1 ID 

m^^MMMMmiMMM^ 
MW-19S 
P-20S 
P-20D 

P-24D 
P-20D 
RW^ 

MW-15S MW-15D 

Head Difference Vertical Gradient 
4/29/93 

0,95 

-0.10 
0.33 
-0,24 

0.56 

-
0.03 
0.25 

-
1.10 
0.16 
-0.06 
-0.07 

-
-0.44 
-0.82 

0.52 
0.25 
2.48 
3.22 
1.87 

4.46 
-1.48 

-

-0.26 
0.61 
-0.39 

4.37 

0,029 

-o:oo3 
0,009 
-0,007 

0.013 

-
0.001 
0,009 

-
0.055 
0.004 
-0.007 
-0.004 

-
-0.018 
-0,023 

0,019 
0.009 
0.035 
0.148 
0.043 

0.079 
-0.123 

-

-0,012 
0.153 
•O.O 19 

0.163 

Head Difference Vertical (jradient 
7/29/93 

-0.58 
-0.20 
0.25 

-0.62 
-0.35 

-
0,03 
0.46 

-
0,79 • 
0.02 

-0.05 
0.13 

-
-0.56 
-0.37 

0.53 
-0.25 

2,88 
3.28 
2.02 

3.93 
0.09 

-

0.06 

0.03 
0.19 

4.77 

-0,018 
-0,006 
0.007 

-0,018 
-0,008 

-
0.001 
0.017 

-
0.040 
0.001 

-0.006 
0.007 

-
-0.022 
-0.010 

0.019 
-0.009 
0.040 
0.151 

0.048 

0.070 
0.007 

-

0.003 
0.008 
0.009 

0.178 

Head Difference Vertical Gradient 
10/29/93 

-0,74 
-0,35 
0.17 

2,70 
-0.27 
0,00 
-0,15 
0.41 
-0.04 
0.72 
0.08 
0,05 
0,06 
-0,69 
-0,70 
-0,91 

0.45 
-0,50 
2,06 
2,81 
1.13 

3.50 
-0.06 
3.32 

-0,21 
-0.36 
'0,12 

4.13 

-0,022 
-0,010 
0,005 

0,079 
-0.006 
0.000 
-0,006 
0,015 
-0,001 
0,036 
0,002 

0,006 
0.003 
-0,028 
-0,028 
-0,025 

0,016 
-0,019 
0,029 
0.129 
0.027 

Mi 
0,062 
-0.005 
0.074 

-0.010 
-0.090 
0.006 

0.154 

Head Difference Vertical Gradient 
1/31/94 

-0.52 
-0.10 
0.35 1 
0.47 
-0.36 
-0,69 

0.42 
0.11 
0.02 
0.82 

-
-
-

-0.22 
-0.56 
-0,65 

0.41 
-0.73 

1.79 
2.63 
0.06 

-
-

3.14 

-0.02 
-0.18 
0.24 

3.64 

-0,016 
-0,003 
0.009 
0,014 
-0.009 
-0.021 
0.016 
0,004 
0,001 
0,041 

-
-
-

-0,009 
-0,022 
-0,018 

0,015 
-0,027 
0,025 
0,121 
0.014 

-
-

0.070 

-0.001 
-0,045 
0,011 

0.136 

Notes: The head difference is the difference between the water level elevation ofthe deeper screened well minus that ofthe shallower well. 

The vertical gradient is the head difference divided by the difference in elevation ofthe screen mid-points. 
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o 

EXPLANATION 

Pri 

Rhode Island formation 
Grteniih, gran, dark-^a^, to 6Iaei traymmtii, eongUmterate, 

tandtUmt, «Aoie, and meta-<aMncUe, a t wdl a t a few bedt 
of rtd tandiUmt and tkale at At worOttatt comtr of ike 
quadrmuU; irrefuUtr btddinf and crotibeddint eomrnon; 
tttentiauy unmtlamorphottd w the north and changed to 
tlatt, phj/ttitt, and tehttt in tht smtUk. Mag inebtd* PondviUe 
eangtomtratt in cottrid artat 

Pondville cons^merate 
Gray, coarte-graintd eonflomeratt, emUaini-ng pMiUg and 

eobbUt of guoTiiiie, tehttt, gramitt, and granite gnfiat in a 
tandy or ihaly matrix; beds irregular and diteontin%iout: 
pebblit tlongatt in touthem half of fuadraitgU 

^ M 
m Esmond granite 

Light-gray to light-pi-nk, mtdiu-m'^amid ma»ti»e 

I 

. J 

Scituate granite gndas 
hiight-ira:y to vink, mtdium- lo etarte-graintd; eharaettriMd 

» by tploleky arrangtmtnl of bktitt 

Granite gneiss 
liglU-frav to dark-gray, fine-

to t ned ium-^ r a i n e d ; i n 
flaett eoniaininf numer-
omt tekitl Ttiiett tn poriou* 
ttage* ff ri^laetmtnt 

Grant MUIs 
granodiorite 

Gray to greenith-gray, porphy-
ritie, mat t in to foltatid 
andt t r taky 

» # 

Quartz diorite 
DuU-graii to dark-gray, modium grained emd porpkyritie, 

generally mattite, but foliaiti tphtrejforpkyritte; fi-nt-
graintd and mor* foUattd jut t tat t of WtnteoU Reitrvoir 

Diorite 
Gray Ic dark-gray, mtdium- to eoarm grained, 

tehittote 

z < 
< > 
>-

1 \ 

cc 
Ul o 
_ i 
o 
QC 

o 

O 
> 

. J 

bg ' .•::^-'iT?l 

Hunting Hill 
greenstone 

Dark-green, fine-grained, 
masiive to tehittote; in pari 
vith clattie texture; veint 
and knott of epidole eotn-
•MU 

Metamorphosed 
porphyritic andesite 

Green , f i ne - to medium-
grained, tomewhat tehit­
tote; t-maU patches of black 
biotile, knott and veinUtt 
of epidole common; locaUy 
hat a few pebbles; expoted 
only near north margin of 
qtuidrangU 

Sneech Pond schist 
Chiefly orcm to greenith-gray, fine-grained, tehittote, inter­

bedded tchiil, greenttone, guarttite, and marble, b; gray to 
light gray, mediu-m- to coarie-grai-ned, itreaky feldspathie 
idiitt, with i-nterbedt of guartxite; expoted northMit of 
Cenlerdak, bit 

wq 

Westboro quartzite 
BhM^-gray to gray, medium-grained,. mattite lo thin-bedded 

quarUile; trith interbedt of greenith guartx-miea tehitt 

Mussey Brook schist 
Chiefly green to greenith-gray, fine-grained, thin-bedded eWor-

ite-^uarit tdiitl, but ineludet thin bedt of hornblende tehitt, 
biotile tehitt, guarltile, marble, greenttone, tteatilt, and 
terpentine, bc»; dark-grau lo green, fine- to mediu-m^mned 
amphibolite, oAittoot along margint, matti»e elttwhire. 
bt; gray to Kght-gray, medium' to fine-grained, thin-bedded 
to mattitt guartrite; indudet bedt of quartt-^itica tehitt, Ix); 
green to gray, fine-grained biotite-guarU tdtitt, interbedded 
with guarli^mtea tdtitl, chlorite tehitt, amphibole tehitt, 
marble, and guMrttiit, bbs 

Bedrock outcrops and areas of closely 
spaced bedrock outcrops 

Contact 
oximately Ux 

indefinite; dotted where concealed 
Long daihet where approximately located; short dathet where 

I tmere i 

Strike and dip of parallel bedding and foliation 

3 / - AO 

Fault,approximately located, showing strike and 
dip of fault plane 

u, uplhroum side; o, dotmthrotm tide 

Strike and dip of parallel bedding and foliation; 
bearing and plunge of lineation 

i s 

z 
< 
ac 

< 
u 
Ul 
ac 
a. 

Strike and dip of bedding 

y 
Strike of vertic^ bedding 

Strike and dip of foliation 

/ 
Strike of vertical foliation 

9* 

Strike of vertical bedding and foliation 

:•' : . . . V „ • . . • ^ ' 
Strike of vertical foliation; bearing and plunge 

of lineation 

\ 
Direction and plimge of lineation 

\ 
Direction and plunge of fold axes 

Strike of vertical bedding and 
strike and dip of foliation 

Strike and dip of foliation; bearing and plunge 
of fold axes 

.J? 

Strike and dip of bedding; bearing and plunge of 
fold axes 

'•' • , s o :~ 

Structure symbols dash«d where exposure is not 
now accessible 

*)̂  
Quarry or mine 

Small quarry, mine or prospect 
LeiUr tymbol indicatet type of depotU; tteatile, s; marbU, m 

, S i * 

M ; : - - .-• 
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EXPLANATION 

Swamp deposits 
Sand and Silt mixed with earyi-ng amountt of parlly de-

eompoetd organic material; eomimonly with a Ihvn miurfaee 
layer of peaty meUerial. 

Q«l 

Flood-plain deposits 
Chiefly medium lo fine tand; in plaeu inlerbeddtd graed 

depoailed by reeent tireamt during flood ttage. 

River terraces 
Medium (o eoane »vnd OMd, ittslae**, IM« hed» of graed 

deposited as early aUueium. Terraett along lite Seekonk 
Rteer jtnbaily are eroaional. 

Sand and gravel undifferentiated 
Ckiefly tand and, in flaeet, tmatt graed lent*; in MMI 

ptaee* repretent thin depotiU formed M keUlt M M ; M 
other plaee* repremnt tmaU, local depcmte fanned during 
meltinf of ie* block, or in lemporary ekanneU, whidt 
tgided duritsg the lale etage of deglaeiaHon. 

fHfr-

Qops 

<»U 

« b 

Valley t run Kame plains 

QM< 

Qktx 

Outwash plains Kame terraces 

I "a/I 

Q i c H ^ 

Qic*i 

QiC: | 

Stratifiedmtndandgraeel Flat-lopped depoaiU of Sortedtandandloeald^ SattdandgratddepotHed ^.^^r ,^^ - . .- j - . 
*and and gtied wilh potU* of eoarte gratd. hy meltwaUr elream* ltidge*of»andandgra*d: mMmot of M M <*nd d*potit*d hy glaeial 

Urtam* in Ik* taUey 
bdtom*. 

ce channel 
deposits 

% 

> : • ' - • , : 

Qk»C-^ 

^sisS 

Kames 
I r r e g u l a r l y *kap«d 

ie*-eontael mope* on aO heitp*enie*inOte»alley ^ ^ i J i e , ,*k*r* an i 9n»d. 
andlkeeaOeyrndL creeatm fUUng*. 

DepotU* graded to a local, lemporary hat* leed are thownhy a rinaU eclor. Order of depoeilianefeatkmumteeihomnht mmher tubteripU rf Utier *ymh«U; 
Ike letter "x" nihteripl indieaU* that A* ekronelogieal order of depMwn fortkatfeabu* %* net known. ^ 

Ground nuMraine 
Rdatitdv tk*M loyM- • / l*B «*AĴ  Unrn* if tertei makrial 

ineorporaied tgUldn l*« MB; fwt ekiifit m hedrodt. 

• • . * • • • • 

•'w 

< 
9> 

- : ^ ' 
• : i ^ - : - ^ 

Bedrock outcrops 
Solid eolor repretentt indieidual aulerop*; ruled area rtpro-

tent* group of dotdy epaeed outerop*. 

Artificial fil 
Areas altered by artifieial fill or ezeataHon. 

Contact 
SoUdKnerepr**emt*aeeuraldy located bousidary;daeMIUne 

indieate* gradaHonal or appraximaie boundary. 

Direction of ice movement as shown by grooves, 
striae, and friction cracks 

Point o/ch»«rvation i* point of arrow. 

Interpreted contour 
Dramt on rtdored inlegrated turf ace, datlted aerou thote 

area* that or* no longer part of Us* tiqjeene*. 

Sand and gravel pit 
htrgir pit* are hatkurtd to thaw approximalt hemniarie*. 

« P c 

Composition of deposits 
Letter tymhol* imticale Ihe competition of Ihe depotU at Out 

point; tymM* arranged in order of rdaHee abundanee 
with meet abundant material firtt: s, tand; p, peMe 
graed; and c, cehole graed. 

Outf k>w channel 
OutUt through wkieh ilacial meltwater tinam fhmtd. 

SS 

< > 

m 
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SOIL LEGEND 

Th« f i rs t letter, always a capi ta l , is the ini t ia l tener o f the soil n a m e . The second 

letter is a capital if the mapp ing un i t is broadly de f i ned : o the rw ise , i t is a smal l 

letter. The th i rd letter, always a capi ta l , A . B, C. D, o r E, indicates the slope. Most 

symbols wi thout a slope letter are those of nearly leve l soils; however , some a re " 

for soi ls that have a considerable range of s lope but h a v e similar use 

interpretat ions. 

SYMBOL NMIE 

Aa Adr ian muck 

AfA Agawam f ine sandy loam, 0 to 3 percent siof ies 

AfB Agawam f ine sandy loam, 3 to 8 percent slopes 

Ba 

Be B i rchwood sandy loam "̂  

BhA B r i d g e h a m p t o n s i l t l o a m , 0 t o 3 p e r c e n t s l o p e s 

BhB Br idgehampton s i l t loam, 3 to 8 percent slopes 

BmA Br idgehampton si l t loam, t i l l subst ra tum, 0 to 3 percent slopes 

B m B Br idgehampton si l t loam, t i l l subst ra tum. 3 to 8 percent slopes 

BnB Br idgehampton^Char l ton complex, very stony, 0 to 6 percent slopes 

BnC Br idgehampton^Char l ton complex, very stony, 8 to 15 percent slopes 

BoC Br idgehampton^Char l ton complex, extremely stony, 3 to 15 percent slopes 

Br A Broadbrook si l t loam, 0 to 3 percent slopes j . 

B rB Broadbrook silt k>am, 3 to 8 percent sk>pes 

BsB Broadbrook very stony silt k>am,0 to 8 percent slopes 

CaC Canton<:har l ton-Rock outcrop complex, 3 to 15 percent slopes >;̂  

CaD Canton-Char l ton - "ockou tc rop complex, 15 to 35 percent slopes 

CB Canton-Urban land complex ^ 

CC Canton-Urban land complex, very rockv ,:,••' 

CdA Canton and Char l ton f ine sandy loams, 0 to 3 percent slooes 

CdB Canton and Char l ton f ine sandy k iams, 3 to 8 percent slopes 

CdC Canton and Char l ton f ine sandy k ^ m s , 8 to 15 percent slopes 

CeC Canton and Char l ton f ine sandy k>ams, very rocky, 3 to 15 percent slopes 

ChB Canton and Char l ton very stony f ine sandy loams, 3 to 8 percent slopes 

ChC Canton and Char l ton very stony f ine sandy k>ams, 8 to 15 percent skipes 

ChO Canton and Char l ton very stony f ine sandy k)ams, I S to 25 percent sk>pes 

CkC Canton and Char i ton extremely stony f ine sandy loams, 3 to 15 percent sk>pes 

Co Cari is le muck 

Dc Deerf ie ld loamy f ine sand 

D u Dumps 

EfA 

EfB 

Enf ie ld si l t toam, 0 to 3 percent slopes 

Enf ie ld si l t loam, 3 to 8 percent slopes 

GBC Gloucester-Br idgehampton complex, ro l l ing 

GBO Gk>ucester-Bridgehampton complex, hi l ly 

GhC Gloucester-Hinckley very stony sandy k iams, ro l l ing 

G h D Gloucester-Hinckley very stony sandy loams, hi l ly 

HkA H i n c k l e y g r a v e l l y s a n d y k > a m , 0 t o 3 p e r c e n t s l o p e s 

HkC Hinckley gravel ly sandy toam. ro l l ing 

HkO Hinckley gravel ly sandy toam, hi l ly 

HnC Hinckley-Enf ie ld complex, ro l l ing ' (̂  

Ip Ipswich peat 

LgC L i p p i t t g r a v e l l y s a n d y k » m , v e r y r D c k y , 3 k > 1 5 p e f c e n t s k ) p e s 

Ma Mansf ie ld mucky si l t k>am 

Mc Mansf ie ld very stony mucky si l t k » m i 

Mk Matunuck mucky peat 

MmA Mer r imac sandy k>am, 0 to 3 percent slopes 

M m E Merr imac sandy k>am, 3 to 8 percent slopes 

MU Mer r imac-Urban land complex > - . 

SYMBOL NAME 

NaA Nar raganse t t si lt k i a m . O t o 3 percent slopes 

NaB Nar raganse t t si lt k iam, 3 toS percent slopes 

N b B Nar raganse t t vety stony silt loam, 0 to Bpercen t slopes 

N b C Nar raganse t t very stony silt loam, 8 to 15 percent slopes 

NcC Nar raganse t t extremely stony silt toam, 3 to I S percent slopes 

NeA Newpor t s i l t k M m , O t o 3 percent stopes 

NeB Newpor t sHt k » m , 3 to 8 percent slopes 

NeC Newpor t s i l t toam, 8 to 15 percent slopes 

N IB Newpor t ve ry stony silt toam, 3 to 8 percent slopes 

l*3C Newpor t ext remely stony silt toam, 3 to 15 percent slopes 

NP Newpor t -U rban land complex 

Nt N in ig re t f i n e sandy toam 

PaA P a x t D n f i n e s a n d y l o a m , O t o 3 p e r c e n t s l o p e s '̂  

PaB P a x l D n f i n e s a n d y l o a m , 3 t o 8 p e r c e n t s l o p e s 

PbB Paxton ve ry stony f ine sandy loam, O t o S percent stopes 

PbC Paxton ve ry stony f ine sandy k)am, 8 to 15 percent slopes 

PcC Paxton ex t remely stony f ine sandy toam. 3 to 15 percent slopes 

PD Paxton-Urban tand complex 

Pg Pi ts, g rave l 

Pk Pi ts, qua r r i es •• 

Pm A Pi t ts town s i f t toam, 0 to 3 percent slopes 

P m B Pi t ts town sHt toam, 3 to 8 percent stopes 

PnB Pi t ts town v e r y stony si l t toam, O toBpercen ts lopes 

Pp Podunk f ine sandy toam 

PsA P o q u o n o c k k > a m y f i n e s a n d , 0 t o 3 p e r c e n t stopes 

PsB Poquonockh>amyf ine 'sand, 3 t o 8 p e r c e n t s t o p e s 

QoA Q u o n s e t g r a v e l l y s a n d y t o a m . O t o S p e r c e n t s t o p e s 

QoC Quonset g rave l l y sandy toam, rol l ing 

RaA Rainbow s i l t I o a m , 0 t o 3 p e r c e n t s l o p e s 

RaB Rainbow s i l t toam, 3 toS percent stopes 

RbB Rainbow v e r y s t o n y s i l t t o a m . O t o S p e r c e n t s l o p e s 

Re Raypol s i l t toam 

Re R idgebury f i ne sandy loam 

Rf R idgebury , W h i t m a n , and Letoester extremely stony f ine sandy toams 

Rk Rock ou tc rop 

Rp Rock outcrop-Canton complex • ' "- "*''• "' 

Ru R u m n e y f ine sandy toam 

• - ' - • • " i . ' , • ' ' " i ' ' 

Sb Scarbo fo m u c k y sandy kjam 

ScA S c i o s i l t t o a m . O t o 3 percent slopes 

SdB Scio very s tony si l t toam, 0 to Bpercents topes 

Se\ St iss ing si l t toam 

Sf St iss ing ve ry s tony silt kMm 

Ss • Sudbu ry s a n d y kMm 

StA Sut ton f ine sandy toam, 0 to 3 percent slopes '' 

StB Sut ton f i n e s a n d y k > a m , 3 t o 8 percent slopes 

SuB Sut ton very s tony f inesandy toam, O toBpercen ts topes 

SvB Sut ton ex t reme ly s tonyf ine sandy toam, O toSpercen ts topes 
• - . . *v . ' 

Tb F isbu ry si l t toam 

• • . - ^ ' - * • 

UAB U d i p s a m m e n t s , undulat ing 

UBE Udor then ts , v e r y steep , ; • . , 

UD Udor thents-Ur t>an land complex • " ? , . ' • 

Ur U r b a n land * 

Wa Walpo le sandy toam 

WbA W a p p i n g s i l t l o a : n , 0 t o 3 p e r c e n t s k ) p e s 7 

WbB W a p p i n g s i l t l o a m , 3 to8 percent stopes 

WcB Wapp ing v e r y stony si l t toam, 0 to 8 percent slopes 

WdB Wapp ing ex t remely stony silt toam, O t o S percent slopes 

WgA Windso r loamy sand, 0 to 3 percent stopes .̂  

WgB Windso r loamy sand, 3 toSpercentslopes 

WhA Woodbr idge f i ne sandy toam, O t o S percent stopes 

WhB Woodbr idge f i ne sandy toam, 3 toBpercentstopes 

WoB Woodbr idge v e r y stony f ine sandy toam, O t o B p e r c e n t stopes 

WrB Woodbr idge ex t remely stony f ine sandy toam, 0 to 8 percent stopes 

W W a t e r 

CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 

CULTURAL FEATURES 

BOUNDARIES 

National, state or province 

Countyorpar lsh 

Minor civil division 

Reservation (national forester park, 
state forest or park, 
and large airport) • 

Land grant 

Limit of soil survey (label) 

Field sheet matchline & neatline 

AD HOC BOUNDARY (label) 

Small airport, airfield, park, 
oil field, cemetery, or flood pool 

STATE COORDINATE TICK 

LAND DIVISION CORNERS 
(sections and land grants) 

ROADS 

Divided (median shown 
if scale permits) 

Other roads 

j Davis A i n t r i p n 

ft-QOO UNC 

L + n^ 

Trail _ 

ROAD EMBLEMS & DESIGNATIONS 

Interstate '; 

Federal 

State 

County, farm or ranch 

RAILROAD - t -

• ^ " • 

POWER TRANSMISSION LINE 
(normally not shown) 

^ PIPELINE 
(normally not shown) 

FENCE 
(normally not shown) 

LEVEES 

• Without road 

With road 

With rai lroad 

DAMS 

Large (to scale) 

• Medium or small 

Pits 

Gravel pit .^ 

Mine or quarry 

11111111111 IJ 11111111 

I I I I H M I I I I I I I I 

i 1 \ 
r i i i i i n n i i i i i 

^ ^ 

MISCELLANEOUS CULTURAL FEATURES 

Farmstead, house 
(omit in urban areas) 

Church 

School 

Indian mound (label) 

Located object (label) 

Tank (label) 

Wells, oil o r gas 

Windmill 

Kitchen midden 

t 
Indian 
Mound 

Tower 

WATER FEATURES 

DRAINAGE 

Perennial, double line 

Perennial, single line 

Intermittent .• 

Drainage end 

Canals or ditches . ' "" ' , ' ! . ' ' ' ! • ; 

Double-line (label) ^' '•"- , 

Drainage and/or irrigation — • 1 ~ -

LAKES, PONDS AND RESERVOIRS 

Perennial ^-<L—-) r ^ ' 

Intermittent ' ' ~ - - ' ' . ,"•- '„-, 

MISCELLANEOUS WATER FEATURES j ...c 

Marsh or swamp 
.vlA 

Spring 

Wel l , artesian 

Well irrigation 

Wet spot 

SPECIAL SYMBOLS FOR 
SOIL SURVEY 

SOIL DELINEATIONS AND 
SYMBOLS 

ESCARPMENTS 

Bedrock 
(points down slope) 

Other than bedrock 
(points down slope) 

SHORT STEEP SLOPE 

0 

* 

% 

<i - I f 

GULLY 

DEPRESSION OR SINK 

SOIL SAMPLE SITE 
(normally not shown) 

MISCELLANEOUS 

Blowout 

^ v \ / w \ / \ / \ / \ / w w \ / \ / w 

Gravelly spot 

Gumbo, slick or scabby spot (sodic) 

Dumps and other similar 
non soil areas 

Prominent hill or peak 

Rock outcrop 
(includes sandstone and shale) 

Saline spot 

Sandy Spot 

Severely eroded spot 

Slide or slip (tips point upslope) 

Stony spot, very stony spot 

Bunker . ' 

0 

0 

y 
0 CD 
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3.0 
SOURCE CHARACTERIZATION 

3.1 OVERVIEW 

This chapter describes the Solid Waste Management Units (SWMUs), Areas of 
Concem (AOCs), and Additional Areas of Investigation (AAOIs) in each of the three 
main areas of the Site. Based on the information Ciba submitted to USEPA and the 
information USEPA gathered during the Facility Assessment, twelve SWMUs and 
two AOCs were identified at the Site. Information about these SWMUs and AOCs is 
presented here and summarized in Table 1-2. The locations of the SWMUs and 
AOCs, and the media that were investigated, are shown on Figure 1-1. 

Ciba identified two Additional Areas of Investigation (AAOIs) for completeness of 
smdy. No releases from these AAOIs are known, but the potential for a past release 
existed. The AAOIs identified include the Laboratory Building Waste Water Sump 
(AAOI-15), and the Maintenance Department Cleaning Area (AAOI-16). 
Information on the AAOIs also is presented here, simimarized in Table 1-2, and 
shown on Figure 1-1. 

The Order requires that SWMUs and AOCs and the wastes placed in them be 
characterized. The information to be provided includes the following: 

for SWMUs and AOCs -
• 

e 
o 
• 
• 

• 
• 
• 
• 

location; 
type; 
design; 
operating practices; 
period of operation; 
age; 
physical condition; 
closure method; 
information sources; 

for wastes -
• 
• 
• 

• 

• 
• 

• 
• 

waste type; 
waste classification; 
quantity; 
chemical composition; 
toxicity; 
physical form; 
chemical characteristics; and. 
transformation products. 
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Ciba ceased all chemical manufacmring operations in May 1986 when the plant was 
closed. The plant closure included the removal of materials and residues, as well as 
the proper disposal of wastes and hazardous wastes. The structures associated with 
the SWMUs, AOCs, and AAOIs were dismantled. Therefore, .except for SWMU-6 
(Zinc Oxide/Soil Storage Pile), wastes were not available to be characterized, and 
physical descriptions of SWMUs and AOCs are based on historical information. 

SWMUs, AOCs, and AAOIs within the Production Area, the Waste Water Treatment 
Area, and the Warwick Area are described in the following sections. 

3.2 PRODUCTION AREA 

3.2.1 SWMU-2: 6000-Gallon Hazardous Waste Storage Tank 

SWMU-2 was a 6000-gallon above ground hazardous waste storage tank located in 
the tank farm just south of the railroad tracks in the Production Area (Figure 1-1). 
The tank stored liquid hazardous waste mixtures generated at the facility including 
process waste water containing acetone, toluene, monochlorobenzene, ethanol, 
isopropanol, naphthalite, xylene, heptane, and methanol. The carbon steel vertical 
tank was 8 feet in diameter and 17 feet high; it was supported by a one-foot thick 
reinforced concrete slab, and was surrounded by a secondary containment dike with a 
capacity of 8000 gallons (Versar, Inc., 1988). 

Liquid hazardous wastes were transferred regularly from SWMU-2 to railroad cars 
for off-site disposal. Approximately 260,000 gallons of RCRA-regulated wastes were 
removed from SWMU-2 and SWMU-3 per year (Versar, Inc., 1988). No releases 
from SWMU-2 were known or suspected during its period of operation. The 
hazardous waste storage tank, including the pumps and piping associated with loading 
the tank cars, were inspected regularly. Drainage from the diked enclosure originally 
flowed to the facility's waste water treatment plant. However, in compliance with 
federal hazardous waste storage requirements, this drainage line was sealed off; 
subsequently, water from the sump within the dike was pimiped out for off-site 
disposal. 

SWMU-2 was used from 1981 through 1986 (when the facility was deconmiissioned). 
Closure of SWMU-2 was performed by OH Materials in 1986 using the standard 
operating procedures described in the Storage and Treatment Facility Closure Plan 
(RCRA Part B Permit Application Submission, 1985). Decommissioning ofthe unit 
was verified by a professional engmeer from Bechtel National Inc. The closure was 
approved by RIDEM in 1987. The physical condition of this SWMU at the time of 
closure is not known. 
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3.2.2 SWMU-3: 7500 Gallon 90-Day Storage Tank 

The above-ground 7500-gallon waste accumulation tank was located in the same tank 
farm as SWMU-2 (Figure 1-1). The stainless steel accumulation tank was used to 
store flammable liquids for periods of less than 90 days. The vertical tank was 8.5 
feet in diameter and 17 feet high, and was enclosed (along with three other tanks) by 
a containment dike having a capacity of 25,()00 gallons. 

The contents of this tank were pumped regularly into railroad tank cars together with 
wastes from SWMU-2, for shipment to an off-site disposal facility. Approximately 
260,000 gallons of RCRA regulated wastes were removed from SWMU-3 and 
SWMU-2 per year (Versar, Inc., 1988). No releases were.known or suspected during 
the period of operation. 

The accumulation tank operated during 1985 and 1986 (until the facility was 
decommissioned). Closure of SWMU-3 was performed by OH Materials in 1986 
using the standard operating procedures described in the Storage and Treatment 
Facility Closure Plan (RCRA Part B Application Submission, 1985). 
Decommissioning was verified by a professional engineer from Bechtel National Inc. 
The closure of SWMU-3 was approved by RIDEM in 1987. The physical condition 
of the SWMU at the time of closure is not known. 

3.2.3 SWMU-4: Trash Compactor Station 

SWMU-4 was a trash compactor station located on a concrete pad (21 feet by 36 
feet) north of Building 27 in the Production Area. There were two compactors, of 30 
and 55 cubic yards capacity, respectively. The compactors handled packaging 
material, waste paper, and washed fiber drums. No process wastes were reportedly 
put into the compactor (Versar, Inc., 1988). Compacted materials were taken to a 
sanitary landfill or incinerated (Versar, Inc., 1988). 

There were no known or suspected releases from this SWMU. Any spills from the 
compactors would have collected into a drainage sump and then flowed to the waste 
water treatment plant. 

The compactors were used from 1972 until the plant ceased operations in May 1986 
and were in good physical condition during their period of operation. Media of 
Concem from this SWMU were not sampled during the Facility Assessment or the 
Preliminary Investigation. Investigation of this unit is not required by the Order. 

3.2.4 SWMU-7: Chlorosulfonic Acid Release Area 

SWMU-7 is an area (about 10 feet wide by 20 feet long, and 1 foot deep) where, in 
1961, approximately 500 gallons of chlorosulfonic acid were spilled from a tanker 
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truck (Figure 1-1). The release area was located in the area bordered by the railroad 
spur adjacent to the former main tank farm in the Production Area. Soils within the 
release area were neutralized and subsequently excavated to accommodate new tank 
farm foundations in the Production Area. Little more is known about the 
chlorosulfonic acid release at SWMU-7. For example, it is not known what was used 
to neutralize the spill or how much soil was removed. 

3.2.5 SWMU-8: Prussian Blue Release Area 

Blue stained soil was excavated in 1961 while constructing the foundation for the new 
tank farm. Approximately 300 cubic yards of soil were removed and replaced with 
new fill for the storage tank foundation. No information exists regarding a release at 
SWMU-8. However, it is believed that the staining was caused by a spill of 
potassium ferrocyanide (Prussian Blue). 

The staining was fu-st noticed around 1956. Laboratory analysis to confirm the 
presence of Prussian Blue was not performed. Reports of the incident are no longer 
available. 

In the 1960s, during the installation ofthe waste water piping system, another 
quantity of blue stained soil was excavated just east of Building 24. It is not known 
where the excavated materials were disposed. 

3.2.6 SWMU-11: Toluene Waste Water Release Area 

SWMU-11 was a subsurface sump beneath Building 11 from which waste water 
containing toluene was released. Building 11, a facility production building, was 
razed in October 1983 (Figure 1-1). During demolition, groundwater sampled from 
beneath the building's sump contained low concentrations (less than 1 ppm) of 
toluene. The subsurface sump at SWMU-11 was made of concrete and had a 
capacity of 300 gallons. The sump fimctioned as an overflow reservoir, and contained 
a constant amount of water that was normally pimiped to the Waste Water 
Treatment Plant (Versar, Inc., 1988). Ciba estimated that the toluene loss was 
between 9 and 90 pounds (based on normal building flow conditions and the 
probable concentration of toluene in the waste stream). Toluene was a primary 
organic solvent used in the facility's manufacturing processes. 

3.2.7 AOC-13: Process Building Area 

Chemical manufactiiring took place at the Site from 1930 to 1986. Alrose Chemical 
Company, Geigy Chemical Company, and CIBA-GEIGY Corporation owned and 
operated chemical manufacturing operations during that time. Only limited 
information is available about the operations and processes conducted by Alrose 
Chemical and Geigy Chemical. Most of the chemical manufacmring operations were 
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located in the southem half of the Production Area (Figure 1-1). This entire area 
has been identified as AOC-13. All of the stmcmres in this area have been razed 
and much of the area has been regraded. 

3.2.8 AOC-14: Atlantic Tubing and Rubber Company Property 

In 1981, Ciba purchased 23 acres of property adjoining the Site in Cranston, Rhode 
Island from the Atlantic Tubing and Rubber Company. This property, AOC-14, is 
located to the west of the Production Area (Figure 1-1). All buildings on AOC-14 
property were razed but Ciba did not use or redevelop the land. Ciba has no records 
of any hazardous waste usage/management activities conducted by the Atlantic 
Tubing and Rubber Company. Because there are no known or suspected releases 
from this area, investigation of AOC-14 was not required by the Order. AOC-14 was 
not investigated as part of the RFL 

3.2.9 AAOI-15: Laboratory Building Waste Water Sump 

As described in the Current Assessment Summary Report, Ciba identified a waste 
water sump in the northem part of the Production Area as an additional area of 
investigation which had not been identified as a SWMU in the Order. The sump 
(AAOI-15) is located near Building 20 (Figure 1-1). The gravity sump was used 
during normal operations in the laboratory building and drained to sanitary sewer 
lines that discharged to the Cranston POTW. Design information about the sump is 
not available. The physical condition of the sump is not known. The age of the 
sump is not known. The sump operated from 1961 until 1987 (Ciba-Geigy, 1990). 

3.3 WASTE WATER TREATMENT AREA 

3.3.1 SWMU-10: Waste Water Pipeline Break 

SWMU-10 was the site of a waste water pipeline break in the Waste Water 
Treatment Area. On September 7, 1983, an underground pipeline feeding one of 
three equalization tanks mpmred (Figure 1-1). Pre-treated neutralized waste water 
from the equalization tanks normally passed through a clarifier before discharging to 
the Cranston publicly owned treatment works (POTW). The break occurred at a "Y" 
splice located before the equalization tanks and five feet below the ground surface. 
About 50,(XK) gallons of waste water escaped in the 90-minute period before the flow 
could be shut off (Versar, Inc., 1988). The discharge reached the surface, flowed 
east, around the 1.5 million gallon equalization tank, into a small pond and then was 
diverted to fhe Pawmxet River via Outfall 005. (The RFA refers to this outfall as 
Outfall 001, but verbal communications with former plant personnel indicates that 
Outfall 005 received the waste water.) 
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The pH of the released waste water was 8.5; the chemical oxygen demand (COD) 
was 1010 ppm. This discharge contained the following estimated quantities: acetone 
(31 pounds), isopropyl alcohol (45 pounds), toluene (7 pounds), xylene (1.7 pounds), 
zinc (0.25 pounds), and nitrobenzene (0.125 pounds). On the day of the release, 
surface water samples of the river were collected by RIDEM. Toluene was detected 
in both the upstream (1.1 ppm) and downstream (2.0 ppm) samples. 

3.3.2 SWMU-12: Waste Water Treatment Plant 

SWMU-12 was a biological waste water treatment plant that was used during facility 
operations to treat large volumes of waste water and to minimize the environmental 
impact of water discharged to the Pawmxet River (Figure 1-1). 

The Waste Water Treatment Plant was constmcted in 1972. Ciba was issued a 
NPDES permit (RI 0001171) in 1974 to operate the plant. The plant began 
operation in November 1975 and continued through July 1983 under the limitations 
of the Federal Clean Water Act. In July 1983, Ciba was connected to the Cranston 
POTW. After the tie-in, process water was pre-treated and analyzed before being 
discharged to the city's POTW. SWMU-12 operated until the facility was 
decommissioned and razed in 1986. 

Releases of waste water from the treatment facility occurred occasionally before the 
tie-in to the Cranston POTW was complete. Biological trickling towers were used at 
the facility from 1970 until 1983. Occasional sump overflows from these towers 
resulted in discharges to the river. Influent to the trickling towers routinely contained 
volatile and semi-volatile organic compounds. Additional releases from SWMU-12 
also have been documented, including discharges that exceeded the NPDES permit 
requirements. Discharges exceeding the permitted maximum have been reported for 
zinc, BOD, and phenols. For two releases, compounds not authorized by the NPDES 
permit (e.g.,chloroform) were discharged to the river. 

3.4 WARWICK AREA 

3.4.1 SWMU-1: Hazardous Waste Storage Area 

SWMU-1 was a hazardous waste storage area located in the Warwick Area (Figure 
1-1). SWMU-1 had a maximmn storage capacity of 768 55-gallon dmms; the unit 
typically stored 300 to 400 dmms at any given time. The hazardous waste storage 
area was asphalt-lined, diked, and surrounded by a 6-foot high chain link fence; it was 
42 feet by 58 feet, with a 32-inch high concrete containment dike capable of holding 
48,000 gallons (Ciba-Geigy, 1986; Ciba-Geigy, 1985). 

SWMU-1 was used from 1981 through 1986 solely for storing various hazardous 
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wastes in dmms (including flammable liquids and solids, corrosive liquids and solids, 
organic mixmres and solids, non-hazardous organic mixmres, and chloroform). 
SWMU-1 was decommissioned by OH Materials using the standard operating 
procedures described in the Storage and Treatment Facility Closure Plan (RCRA 
Part B Permit Application Submission, 1985). Closure of this unit was verified by a 
professional engineer from Bechtel National Inc. The closure was approved by the 
RIDEM in 1987. At the time of closure, this SWMU was in good physical condition. 

SWMU-1 was decommissioned prior to the RFA sampling. Media of Concem were 
not sampled from this unit during either the RFA or the Preliminary Investigation. 
No evidence of releases were observed by the USEPA contractors during the RFA 
sampling visit. The potential for exposure to any waste previously managed in the 
unit was considered negligible by the USEPA contractors Because there are no 
known releases from this area, investigation of this unit was not required by the 
Order. SWMU-1 was not investigated as part of the RFL 

3.4.2 SWMU-5: River Sediment Storage Area 

SWMU-5 was a storage area for river sediment. In 1971, sediment was dredged from 
the Pawmxet River from the reach between the Production Area's pedestrian and 
vehicular bridges. Dredging took place as part of the removal of the original 
cofferdam/waste water outfall. The sediment was stockpiled adjacent to the river in 
northem most comer ofthe Warwick Area to dewater (Figure 1-1) (Versar, Inc., 
1988). Approximately 6630 cubic yards of sediment were stockpiled until December 
1976, when the material was removed from the facility. The area was brought back 
to grade in 1977 as part of the flood plain restoration required under the Wetlands 
Act to permit constmction of the equalization tanks for Ciba's waste water treatment 
system. The sediment occupied an irregularly shaped area. Historical maps and 
other documents do not provide defmitive information about the shape and location 
of SWMU-5. The river sediments were not chemically analyzed during the dredging 
and storage operation. 

3.4.3 SWMU-6: Zinc Oxide/SoU Storage Pile 

SWMU-6 is a soil pile containing residues of zinc oxide. In the late 1960s, 140,000 
pounds of zinc oxide spilled from a broken rail car that was on the railroad siding 
near Buildings 32 and 33 in the Warwick Area. The zinc oxide was transferred to 
another rail car. The spilled zinc oxide was cleaned up, and paved areas were swept 
as part of normal plant maintenance. After the spill, road sweepings from in and 
around the railroad spur in the Warwick Area contained some zinc oxide residue. 
Those sweepings were used to form a drainage berm now identified as SWMU-6. 

The soil berm was not removed during decommissioning activities and remains stored 
on-site at its original location. The soil pile, approximately 50 feet long by 7 feet 
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wide by 2 feet high, contains about 25 cubic yards of material. The pile contains 
about 10 percent zinc oxide and can be identified by the lack of vegetative growth. 
Surface mnoff from this area discharges to the river via Outfall (X)3. 

Zinc oxide is not a RCRA-regulated waste, and was, therefore, not characterized as 
part of this source characterization. 

3.4.4 SWMU-9: Waste Water Pipeline Break Area 

SWMU-9 was the site of a waste water pipeline break in the Warwick Area. On 
January 12, 1982, a break in the main raw waste water transfer pipeline (in the 
Warwick Area) leading to the facility's waste water treatment plant resulted in a 
discharge to the Pawmxet River (Figure 1-1). Remedial measures were taken to 
reduce flow in the line and permit repairs. Approximately 24,000 gallons of raw 
waste escaped over a four hour period (Versar, Inc., 1988). The raw waste entered 
the surface water mnoff catchment system and discharged into the Pawmxet River via 
Outfall 004. 

Laboratory analysis of the material spilled or the media impacted was not performed 
after the release. The influent to the waste water treatment plant typically contained 
halogenated and non-halogenated solvents and other organic compounds 
(e.g., materials routinely used in the chemical manufacmring process). The pH ofthe 
river both upstream and downstream of the spill's entry was measured by Ciba 
personnel; both readings had a pH of 6. The pH of the discharge varied from 4 to 12 
(Versar, Inc., 1988). The spill resulted in a period of bypass as defmed in the 
faculty's NPDES permit. 

3.4.5 SWMU-16: Maintenance Department Cleaning Area 

As described in the Current Assessment Summary Report, Ciba identified a 
maintenance department cleaning area as an additional area of investigation (AAOI) 
requiring further investigation. Based on the results of Phase I investigations, this 
area was redesignated as a SWMU. The maintenance department cleaning area 
(SWMU-16) was located near the southwest comer of former Building 23 (Figure 
1-1). Production machinery (such as portable filters) was brought to this area and 
steam cleaned. Rinse water was not collected (or analyzed) and probably drained to 
the nearby surface water catch basin. 

The age of SWMU-16 is not known. It was operated from the mid-1960s until 1986 
(Ciba-Geigy, 1990). The design and physical condition of the catch basin is not 
known. 
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4.0 
RESULTS OF CONTAMINATION CHARACTERIZATION 

4.1 OVERVIEW 

This chapter presents the results of the contamination characterization. Results are 
discussed by media, area, and analyte group. In general, organic analytes detected 
with the greatest frequency are discussed. Inorganic analytes occur in namre, and 
their presence does not necessarily indicate contamination. Therefore, inorganic 
analytes are discussed only if they are toxic and frequently occur above background 
levels as determined through the screening process described in the PHERE (Section 
6.3). 

Summaries for media contamination in each area are presented as follows: 

• Section 4.2 presents the results of groundwater contamination; 

• Section 4.3 presents the results of soil contamination; 

• Section 4.4 presents the results of on-site surface water contamination; 
and 

• Section 4.5 present the results of on-site sediment contamination. 

Information regarding the transport and fate of the contamination identified in the 
contamination characterization is presented in Chapter 5. 

4.2 GROUNDWATER CONTAMINATION 

This section presents the results of the groundwater contamination characterization; 
specifically, diis section discusses the following: 

• groundwater sampling; 
• background groundwater contamination; 
• Production Area groundwater contamination; 
• Waste Water Treatment Area (WWTA) groundwater contamination; 

and 
• Warwick Area groundwater contamination. 
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4.2.1 Groundwater Sampling 

Groundwater was sampled from monitoring wells during Phases I and II of the RFl 
and also during the stabilization investigation. This section presents a summary of 
monitoring well locations, sampling methodologies, and analyses. 

4.2.1.1 Monitoring Well Locations 

As discussed in Section 2.3, monitoring wells were installed during the RFl in four 
areas - Background, Production Area, Waste Water Treatment Area, and Warwick 
Area. Locations of these monitoring wells are shown on Figure 2-1. 

Background 
Monitoring wells were installed in locations hydraulically upgradient from the Site 
based on water level measurements. Samples from these wells were analyzed to 
determine the quality of groundwater entering the Site from off-site locations. 
Background wells include shallow monitoring wells MW-18S, MW-19S, MW-27S, 
MW-28S, MW-35S, and bedrock well RW-4. 

Production Area 
To characterize groundwater contamination in the Production Area, shallow 
monitoring wells were installed at and hydraulically downgradient from SWMUs -2 
(MW-IOS, MW-IOD), SWMU-7 (MW-12S), SWMU-8 (MW-13S), and SWMU-11 
(MW-4S, MW-14S, MW-20S, MW-21S), AAOI-15 (MW-5S, MW-16S) and AOC-13 
(MW-IS, MW-2S, MW-3S, MW-22S, MW-23S, MW-24S, MW-29S, MW-30S, MW-
3IS). Deep overburden monitoring wells were installed at SWMU-2 (MW-12D), 
SWMU-7 (MW-12D), and AAOI-15 ( MW-16D) and hydraulically downgradient from 
AOC-13 (MW-ID, MW-29D, MW-30D, MW-31D). One bedrock monitoring well 
(RW-1) is located hydraulically downgradient from AOC-13. 

Waste Water Treatment Area 
To characterize groundwater contamination in the WWTA, monitoring wells were 
installed at and hydraulically downgradient from SWMU-10 and SWMU-12. A 
shallow monitoring well located in the approximate area of a waste water pipeline 
break in SWMU-10 (MW-9S). Shallow monitoring wells are located hydraulically 
downgradient from SWMU-10 (MW-7S and MW-8S). Shallow and deep overburden 
monitoring wells are located in SWMU-12 at the approximate location of the former 
trickling towers (MW-15S and MW-15D) and hydraulically downgradient of SWMU-
12 (MW-25S). Bedrock monitoring well RW-2 was installed to evaluate water quality 
in the bedrock. 
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Warwick Area 
To characterize groundwater contamination in the Warwick Area, monitoring wells 
were located in and downgradient from SWMU-5 and SWMU-16. Shallow 
monitoring wells, a deep "overburden well, and a bedrock well are located "in the area 
of SWMU-5 (MW-1 IS, MW-6S, MW-15D, and RW-3) the former river sediment 
storage area. A shallow monitoring well is hydraulically downgradient from SWMU-
5 (MW-26S). Shallow and deep overburden monitoring wells are located in the area 
of SWMU-16 (MW-17S and MW-17D), the former maintenance department area. A 
shallow well is located hydraulically downgradient from SWMU-16 (MW-32S). 

4.2.1.2 Sampling Methodologies and Analyses 

Groundwater was sampled from monitoring wells in accordance with the, procedures 
specified in the QAPP - Supplement dated January 1992. These samples were 
submitted to the laboratory and analyzed for Appendix IX compounds and 
"fingerprint compounds". Fingerprint compounds are a list of compounds which are 
believed to be unique to Ciba's former operations (Table 4-1). Three groundwater 
sampling events were conducted during Phase I and two sampling events were 
conducted during Phase II. Table 4-2 presents a smnmary of the Phase II 
groundwater sampling program. As agreed by USEPA, groundwater in the 
Production Area was not sampled during Phase II but will be sampled and analyzed 
during Stabilization activities. 

4.2.2 Background Groundwater Contamination 

The concentrations of analytes detected in groundwater samples from the background 
locations are summarized in Tables 4-3 and 4-4. Statistical summaries are provided 
at the end of these tables (and the other summary tables referenced in this section) 
that list the following: 

the number of times an analyte was detected; 

the average detected concentration; 

the average reported concentration (using detected concentrations and 
one half the detection limit for non-detected analytes); 

the maximum detected concentration; and 

the minimum detected concentration. 

All of the background groundwater data including detection limits for analytes not 
detected, are presented in Appendix 4-A. 
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4.2.2.1 Volatile Organic Compounds - Background Groundwater 

Low levels of volatile organic compounds (VOCs) were detected sporadically in 
samples of background groundwater (Table 4-3). Only two VOCs were detected in 
shallow background wells. Chlorobenzene (estimated at 2.1 ppb) was detected in one 
of four samples from the well located between the Production Area and WWTA 
(MW-19S). Ethylbenzene (10 ppb) was detected in one of two samples from the 
well upgradient from the Warwick Area ( MW-28S). 

Toluene (estimated at 3.5 ppb) was detected in one of three samples from the 
background bedrock well (RW-4). 

4.2.2.2 Semi-volatile Organics - Background Groundwater 

Polycyclic aromatic hydrocarbons (PAHs) were the most frequently detected semi-
volatile organic compounds (SVOCs) from shallow background monitoring wells • 
(Table 4-3). These compounds were generally found in low concentrations (less than 
50 ppb total). One exception was 480 ppb of naphthalene detected in the well 
located between the Production Area and WWTA (MW-28S) in August 1993. The 
reported naphthalene concentration was 11 ppb in the most recent sampling event 
(May 1994). No fmgerprint compounds were detected in the background shallow 
monitoring wells. 

No SVOCs (including fingerprint compounds) were detected in the background 
bedrock monitoring well (RW-4). 

4.2.2.3 PCBs - Background Groundwater 

PCBs were not detected in any samples collected from the background monitoring 
wells. 

4.2.2.4 Pesticides - Background Groundwater 

Organochlorine pesticides (0.063 ppb or less) were detected in samples from shallow 
and bedrock background monitoring wells collected in January 1991 (Table 4-3). No 
pesticides were detected in subsequent sampling events. 

4.2.2.5 Herbicides - Background Groundwater 

Herbicides were not detected in background monitoring wells. 
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4.2.2.6 Chlorinated Dioxins and Furans - Background Groundwater 

Total octachlorodibenzodioxin (estimated at 0.0037 ppb) was detected in one sample 
from a well located between the Production Area and the WWTA (MW-19S) (Table 
4-3). 

Total heptachlorodibenzofliran (estimated at 0.00052 ppb) was detected in one of two 
samples from a monitoring well located upgradient of the west end of the Warwick 
Area (MW-27S). 

4.2.2.7 Inorganics - Background Groundwater 

Inorganic data for background groundwater samples is summarized in Table 4-4. 
Nearly all of the inorganic analytes for which these samples were analyzed were 
detected. Because inorganic analytes occur namrally, their presence does not 
necessarily indicate contamination. 

4.2.2.8 Sununary of Background Groundwater Contamination 

Low levels of VOCs (generally less than 10 ppb) and SVOCs (generally less than 50 
ppb) were detected in shallow groundwater at background locations (Table 4-3). 
Pesticides, dioxins and furans were detected sporadically in shallow groundwater at 
background locations. Groundwater in bedrock at the background location sampled 
was essentially free of contaminants. 

4.2.3 Production Area Groundwater Contamination 

The concentrations of analytes detected in groundwater samples from the Production 
Area are summarized in Tables 4-5 through 4-10. All of the Production Area 
groundwater data including detection limits for analytes not detected, are presented 
in Appendix 4-A. 

4.2.3.1 VOCs - Production Area Groundwater 

VOCs were detected repeatedly in the shallow wells in the Production Area. 
Exceptions to this are samples from a well at the far north end of the Production 
Area (MW-5S), and wells at the north end ofthe process building area (MW-IOS, 
MW-20S, MW-24S). The VOCs detected most frequently in the shallow wells were 
chlorobenzene, ethylbenzene, xylenes, and toluene (Table 4-5). 
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Chlorobenzene was detected in concentrations greater than 4 ppm in the shallow 
wells hydraulically downgradient of the Production Area (MW-IS and MW-2S) 
(Figure 4-1). Lower concentrations of chlorobenzene were detected in many of the 
other shallow wells in the Production Area. 

Ethylbenzene (several hundred ppb) was detected in the shallow wells in the areas of 
SWMU-11, SWMU-7, and SWMU-8. The highest concentration of ethylbenzene (1.1 
ppm) was detected in a sample from a shallow well hydraulically downgradient from 
these three SWMUs (MW-IS) (Figure 4-2). 

Xylenes were also detected in shallow well samples from SWMU-11, SWMU-7, and 
SWMU-8, but the concentration distribution is different from that of ethylbenzene. 
The highest concentrations of xylenes ( 7.8 ppm m & p xylene) were detected in 
shallow wells in SWMU-7 and SWMU-11 (Figure 4-3). 

Toluene was detected in concentrations greater than 10 ppm in shallow wells in the 
area of SWMU-11 (Figure 4-4). Crossgradient (MW-12S) and downgradient (MW-2S 
and MW-30S) of SWMU-11, toluene concentrations decrease by one to two orders of 
magnimde. 

Most VOCs detected in deep overburden wells were below 5 ppb (Table 4-6). 
Notable exceptions are chlorobenzene (estimated at 230 ppb) in a well along the 
bulkhead (MW-3ID), and xylenes (up to 130 ppb) in the deep overburden well in 
SWMU-7 (MW-12D). 

Chlorobenzene (estimated at 4.2 ppb) was the only VOC detected in the bedrock 
well (Table 4-7). 

4.2.3.2 SVOCs - Production Area Groundwater 

Di- and trichlorobenzenes (up to 230 ppb) were detected repeatedly in shallow wells 
in SWMU-11 and downgradient shallow wells (MW-IS and MW-2S) (Table 4-5). 

Various phenols were detected in shallow wells in SWMUs 7, 8 and 11, downgradient 
wells MW-IS, MW-2S, and to a lesser extent, downgradient well MW-30S. Chloro-
and methylphenols were detected most frequently. The highest concentrations (up to 
1,200 ppb) were detected in wells in SWMU-11. 

Several PAHs were detected in shallow wells in the Production Area. All but one of 
the PAHs were detected at levels below 10 ppb. Naphthalene was detected at a 
concentration of 240 ppb in SWMU-11 well MW-21S. This analyte was detected at 
much lower concentrations (26 ppb or less) in other shallow wells in the Production 
Area. 
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Other SVOCs that were detected repeatedly in shallow well samples include benzyl 
alcohol and a fingerprint compound, Irgasan DP-300. Benzyl alcohol was detected at 
concentrations (up to 140 ppb) in wells in SWMU-11, and at a much lower 
concentration (estimated at 0.29 ppb) in hydraulically downgradient well (MW-30S). 
Irgasan DP-300 was detected in samples from shallow wells in SWMU-11 estimated 
at concentrations up to 2.3 ppm, and in samples ft-om the SWMU-8 well (MW-13S) 
at lower concentrations (10 ppb or less). Tinuvin 327, another fingerprint 
compound, was detected (up to 3 ppb) in samples from a SWMU-8 well (MW-13S) 
and an AOC-13 well (MW-23S). Various phenols were detected (up to 24 ppb) in 
samples from the deep overburden well in SWMU-7 (MW-12D) (Table 4-6). Other 
SVOCs in deep overburden wells were detected in concentrations below 5 ppb. The 
fingerprint compound Butazolidin was detected in concentrations below 5 ppb. 

Benzo(g,h,i)perylene (estimated at 3 ppb) was detected in one of the three samples 
from the Production Area bedrock well (Table 4-7). No other SVOCs were detected 
in this well. 

4.2.3.3 PCBs - Production Area Groundwater 

Aroclor 1260 was detected in two out of three samples from the shallow well in 
SWMU-7 (MW-12S) at an estimated concentration of 22 ppb and a concentration of 
30 ppb (Table 4-5). Aroclor 1248 (1.7 ppb) was detected in one of two samples from 
the shallow well in AAOI-15 (MW-5S) at the far north end of the Production Area. 

PCBs were not detected in the deep overburden wells or the bedrock well in the 
Production Area. 

4.2.3.4 Pesticides - Production Area Groundwater 

Organochlorine pesticides were detected sporadically (mostly less than 1 ppb) in 
some ofthe shallow overburden wells (Table 4-5). Exceptions were 2.4 ppb of 
gamma-chlordane in one of the three samples from in SWMU-8 (MW-13S), and an 
estimated 1.3 ppb of delta-BHC, an estimated 3 ppb of endrin aldehyde, and 1.4 ppb 
gamma-BHC in SWMU-11 (MW-14S). 

Organophosphorous pesticides were detected sporadically (less than 1 ppb) in 
downgradient shallow wells in AOC-13 (MW-IS and MW-2S), a SWMU-11 well 
(MW-4S), and a SWMU-8 well (MW-13S). 

Organochlorine pesticides were detected sporadically (less than 1 ppb) in deep 
overburden wells in the Production Area (Table 4-6). None were detected more than 
once in any well. 
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Organochlorine and organophosphorous pesticides were detected in samples from the 
bedrock well (Table 4-7). The maximum concentration of an mdividual pesticide in 
these wells was an estimated 0.37 ppb. None of the pesticides were detected more 
than once in the three sampling events. 

4.2.3.5 Herbicides - Production Area Groundwater 

The herbicides 2,4,5-TP(Silvex) (up to 0.41 ppb) and 2,4-D (up to 0.8 ppb) were 
detected in some ofthe shallow wells in SWMU-11 (Table 4-5). The herbicides 2,4-
D (up to 1.4 ppb) and Dinoseb (up to 0.65 ppb) were detected in some ofthe 
downgradient shallow wells MW-IS and MW-2S. 

No herbicides were detected in the deep overburden wells and bedrock well in the 
Production Area. 

4.2.3.6 Chlorinated Dioxins and Furans - Production Area Groundwater 

Phase I groundwater sample analyses for dioxms and furans were rejected because 
analytical results from the analysis of performance evaluation samples were outside of 
acceptable ranges established by the USEPA. Additional samples from wells MW-
20S, -21S, -22S, -23S, -24S, -29S, -30S, and -3IS were analyzed for dioxins and furans 
in 1992 and none were detected. In the base/neutral fraction analysis, 
trichlorodibenzofiiran was detected in one of the shallow wells (MW-12S) in SWMU-
7 (4.4 ppb), and one of the shallow wells (MW-14S) in SWMU-11 (16 and 30 ppb) 
(Table 4-5). 

Total octachlorodibenzodioxin was detected in the sample from deep overburden well 
MW-3 ID at a concentration of 0.003 ppb (Table 4-6). No dioxins or furans were 
detected in SVOC analyses of these samples. 

Two of the three samples from the Production Area rock well were analyzed for 
dioxins and furans. Results for both samples were rejected because of failed 
performance evaluation samples. No dioxins or furans were detected in base/neutral 
fraction analyses of these samples. 

4.2.3.7 Inorganics - Production Area Groundwater 

Concentrations of inorganic analytes detected in Production Area groundwater are 
presented in Tables 4-8 and 4-9. As described in Section 6.3 only those toxic 
inorganic analytes frequently occurring in concentrations statistically significantly 
higher than background soil concentrations are discussed in the following section. 

S\87X4660\RFIRFnDOOlR04.W52 4 - 8 19:51]uly 27, 1995 



For the Production Area, nickel was the only inorganic analyte determined to meet 
this criteria. 

Total nickel was detected in more than half of the wells in the Production Area. The 
total nickel concentrations ranged from a minimum of 20.2 ppb to a maxunum of 549 
ppb (Table 4-8 and Table 4-9). Total nickel was detected in AOC-13 (MW-2S, MW-
24S, MW-29S, MW-29D, MW-30D, MW-31S, MW-31D), SWMU-2 (MW-IOS, MW-
IOD), SWMU-7 (MW-12S, MW-12D), SWMU-8 (MW-13S), SWMU-11 (MW-14S, 
MW-21S), and AAOI-15 (MW-16S). The highest total nickel concentrations were 
detected in shallow and deep wells along the bulkhead. 

Dissolved nickel was detected in four wells in the Production Area. Dissolved nickel 
concentrations ranged from a minimum of 22.5 ppb to a maximum of 45.2 ppb. 
Dissolved nickel was detected in overburden wells in AOC-13 ( MW-29S, MW-30D), 
SWMU-2 (MW-IOS), and AAOI-15 (MW-16S). 

Nickel was not detected in the bedrock well in the Production Area. 

4.2.3.8 Non-aqueous Phase Liquids (NAPLs) 

During the installation of well MW-34D, southeast of SWMU-11, a non-aqueous 
phase liquid was encountered. A series of soil borings (B-DTl through DT-5) were 
installed to delineate the extent of the liquid. The borings identified the liquid in an 
area of at least 6,400 square feet at depths from 14 to 30 feet below ground surface 
within samrated soils. The liquid was identified by a former facility employee as 
Dowtherm A, and analytical testing confirmed this identification. Dowtherm A is a 
non-PCB heat transfer fluid composed of phenyl ether and biphenyl ether. The 
testing also indicated the presence of toluene, chlorobenzene, xylenes, and 
chlorotoluene. A second liquid was identified in one of the borings (B-DT4), above 
the Dowtherm A, at a depth of 6 to 10 feet (just above the water table). This was a 
brown to black liquid tentatively identified in the field as toluene. 

Free-phase toluene has been identified in the area of SWMU-11 in vapor extraction 
well VE-2. Free-phase liquids have not been identified in surrounding wells or 
borings, suggesting that the toluene is limited to, at most, a 30-ft radius around VE-2. 
During pilot testing for the soil vapor extraction system, a high pressure vacuum was 
applied to VE-2. It is likely that this testing caused VE-2 to act as a sump, collecting 
free-phase toluene from surrounding areas. Once the vacuum was removed, the 
toluene collected in the well would be trapped. If this is the case, the amount of 
product currently present in VE-2 is not representative of static conditions in this 
area. 
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During recent sampling events, a solvent odor and floating phase have been 
periodically observed in MW-12S in SWMU-3. Qualitative laboratory analysis 
indicates that the phase consists of miscellaneous petroleum distillates. Floating 
phases have not been identified iii well MW-13S, located approximately 150 ft 
hydraulically downgradient from MW-12S. 

4.2.3.9 Summary of Production Area Groundwater Contamination 

Groundwater contamination is largely limited to shallow groundwater in the process 
building area. The primary contributors to contamination are toluene, xylenes, 
ethylbenzene, and chlorobenzene. Groundwater in deeper portions of the 
overburden contains little contamination. Groundwater in bedrock is essentially free 
of contaminants. 

Elevated levels of total nickel were detected in shallow and deep overburden wells 
along the bulkhead. 

Floating phase product believed to be toluene was identified in the SWMU-11 Area. 
Free phase Dowtherm A was identified in the central portion of AOC-13. An 
unidentified floating NAPL was also periodically observed in MW-12S during 
sampling. 

4.2.4 Waste Water Treatment Area Groundwater Contamination 

The concentrations of analytes detected in groundwater samples from the WWTA are 
summarized in Tables 4-11 and 4-12 All ofthe WWTA groundwater data including 
detection limits for analytes not detected, are presented in Appendix 4-A. 

4.2.4.1 VOCs - WWTA Groundwater 

Halogenated and aromatic VOCs were detected in shallow (MW-8S, -9S, and -15S) 
and deep overburden (MW-15-D) wells (Table 4-11). In all cases, the volatile 
concentrations were low (30 ppb or less); and in the last sampling event in August 
1993, no VOCs were detected in the wells sampled. Trichloroethene (estimated at 
2.9 ppb) was detected in one of three samples from the bedrock well. This analyte 
was not detected in overburden wells. 

4.2.4.2 SVOCs - WWTA Groundwater 

Samples from two wells (MW-8S and MW-15S) contained detectable levels of SVOCs 
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(Table 4-11). PAHs were detected (less than 5 ppb) repeatedly in samples from a 
shallow well located downgradient from SWMU-10 (MW-8S). Dibenzofuran was 
detected in one of four samples from MW-8S at an estimated concentration of 0.4 
ppb (Table 4-11). 

Phenols, fmgerprint compounds and 1,2-diclilorobenzene were detected repeatedly 
the shallow well in SWMU-12 (MW-15S) (Table 4-11). Phenols were detected in 
concentrations up to 67 ppb. Fingerprint compounds including Irgasan DP-300, 
Butazolidin, Propazine, and Tinuvin 328 were detected in SWUM-12 (MW-15S) at 
concentrations up to 670 ppb. 1,2-Dichlorobenzene was detected at estimated 
concentrations of 2 ppb or less. 

SVOCs were detected sporadically in the deep overburden and bedrock well. 
Fingerprint compound Irgasan DP-300 (estimated at 26 ppb) was detected in a deep 
overburden well (MW-15D). No fingerprint compounds were detected in the bedrock 
well. 

4.2.4.3 PCBs - WWTA Groundwater 

PCBs were not detected in groundwater samples. 

4.2.4.4 Pesticides - WWTA Groundwater 

Organochlorine pesticides were detected" (but not more than once) in all but one of 
the wells (MW-26S) (Table 4-11). The highest concentrations were detected in well 
MW-15S which contained an estimated 1.6 ppb endrin aldehyde and an estimated 1.2 
ppb gamma-chlordane. 

4.2.4.5 Herbicides - WWTA Groundwater 

Dinoseb was detected in one of three samples from bedrock well RW-2 at an 
estimated concentration of 0.038 ppb (Table 4-11). No herbicides were detected in 
the other wells. 

4.2.4.6 Chlorinated Dioxins and Furans - WWTA Groundwater 

Total trichlorodibenzofiiran (an estimated 9.1 ppb) was detected in one ofthe 
samples from well MW-15S. 
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4.2.4.7 Inorganics - WWTA Groundwater 

Based on the risk evaluation screening (Section 6.3), none ofthe inorganics'detected 
in soil samples from the WWTA were detected in significant concentrations. 
Therefore, there is no source of inorganic contaminants in groundwater in the 
WWTA. Concentrations of inorganic analytes detected in WWTA groundwater 
samples are provided in Table 4-12. 

4.2.4.8 Summary of WWTA Groundwater Contamination 

Low levels of groundwater contaminants were detected in shallow and deep 
overburden wells. The primary contributors to contamination are halogenated VOCs. 
Phenols were also detected in shallow wells. Samples from the bedrock well were 
essentially uncontaminated. 

4.2.5 Warwick Area Groundwater Contamination 

The concentrations of analytes detected in groundwater samples are summarized in 
Tables 4-13 through 4-16. All ofthe Warwick Area groundwater data, including 
detection limits for analytes not detected, are presented in Appendix 4-A. 

4.2.5.1 VOCs - Warwick Area Groundwater 

Samples from the well located near the center of SWMU-5 (MW-1 IS) contained the 
highest levels of VOCs. The compound detected at the highest concentrations was 
chlorobenzene (0.39 to 3.5 ppm). Other VOCs detected in this well included 
benzene and tetrachloroethene. 

Samples from the well (MW-6S) located approximately 50 ft upgradient from MW-
IIS (Figure 2-1) contained low levels of chlorobenzene (less than 2 ppb) in the first 
two quarters of 1991. In two subsequent sampling events, no VOCs were detected in 
this well. 

VOCs were detected in shallow and deep monitoring wells in the area of SWMU-16 
(Table 4-14). 1,1,1-Trichloroethane was detected in three of four samples from a 
shallow well located in SWMU-16 (MW-17S); and in the only sample collected from 
the shallow well located downgradient from SWMU-16 (MW-32S). The 
concentrations in samples from MW-17S decreased by an order of magnimde (34 ppb 
to an estimated 2.9 ppb) between January and September 1991, and were not 
detected in 1993. 1,1-Dichloroethane (estimated at 4.1 ppb) was only detected in the 
first sample from MW-17S. Trichloroethene was detected in the first two out of four 
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samples from MW-17S (estimated at 2.1 and 1.3 ppb). Toluene (estimated at 2 ppb) 
was detected in one out of three samples from MW-17D. 

No VOCs were detected in samples from the shallow monitoring well (MW-26S) 
located downgradient from SWMU-5, or the deep overburden well (MW-1 ID) and 
bedrock well (RW-3) in SWMU-5. 

4.2.5.2 SVOCs - Wanvick Area Groundwater 

SVOCs were detected in shallow monitoring wells and the rock well installed in the 
vicinity of SWMU-5 (Figure 2-1). The largest number of compounds were detected 
in monitoring well MW-1 IS, including phenols, anilines, phthalates, PAHs and 
fingerprint compounds (Table 4-13). Approximately half of the SVOCs detected in 
the initial sampling of this well were not detected in the last sampling event. 

Diethylphthalate and the fingerprint compounds Propazine and Tinuvin 327 were 
detected in samples from MW-6S. In the most recent sampling event, no SVOCs 
were detected in the sample from this well. 

Di-n-octylphthalate, pyrene and fluoranthene were detected in the bedrock well 
(RW-3) in SWMU-5. Pyrene and fluoranthene were not detected in overburden 
wells. 

Di-n-butylphthalate was detected m one of the samples from in SWMU-16 (MW-
17D). 

No SVOCs were detected in wells downgradient of SWMUs (MW-26S and MW-32S), 
or the deep overburden well in SWMU-5. 

Fingerprint compounds Propazine (up to 35 ppb) and Tinuvin 327 ( up to 4 ppb) 
were detected in the SWMU-5 Area (MW-6S and MW-1 IS). 

4.2.5.3 PCBs - Warwick Area Groundwater 

PCBs were not detected in groundwater samples from the Warwick Area. 

4.2.5.4 Pesticides - Warwick Area Groundwater 

Organochlorine pesticides were detected (less than 0.09 ppb) in all of the wells in 
SWMU-5 (Table 4-13). None of the organochlorine pesticides were detected more 
than once in any given well. Dimethoate was detected in one of the four samples 
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collected from well MW-6S at an estimated concentration of 0.44 ppb. 

Organochlorine pesticides were detected (less than 0.025 ppb) in one of the three 
samples collected from the deep overburden well MW-17D in SWMU-16 (Table 4-
14). No other groundwater samples from SWMU-16 contained detectable levels of 
pesticides. 

4.2.5.5 Herbicides - Warwick Area Groundwater 

2,4-Tand Dinoseb were detected in well MW-1 IS at estimated concentrations of 0.11 
and 0.04 ppb, respectively (Table 4-13). 

No herbicides were detected in wells in SWMU-16. 

4.2.5.6 Chlorinated Dioxins and Furans - Warwick Area Groundwater 

Total octachlorodibenzodioxin (estimated at 0.0012 ppb) was detected in one sample 
from a shallow well (MW-6S) in SWMU-5 (Table 4-13). 

No dioxins or furans were detected in wells in SWMU-16. 

4.2.5.7 Inorganics - Warwick Area Groundwater 

Concentrations of inorganic analytes detected in Warwick Area groundwater are 
presented in Tables 4-15 and 4-16. As described in Section 6.3, only those toxic 
inorganic analytes occurring frequently in concentrations statistically significantly 
higher than background soil concentrations are discussed in the following section. 
For the Warwick Area, beryllium, cadmium, chromium, zinc and antimony were the 
only inorganic analytes determined to meet these criteria. 

Total and dissolved beryllium, cadmium, chromium, and zinc were detected in 
SWMU-5. Total and dissolved zinc and total chromium were detected in SWMU-16. 

Total beryllium was detected in 4 out of a total of 26 samples at concentrations 
ranging from a minimum of 2.4 ppb to a maximtmi of 21 ppb (Table 4-15 and Table 
4-16). Total beryllium was detected in SWMU-5 (MW-6S, MW-1 IS, MW-26S). 
Total cadmium was detected in 2 out of a total of 26 samples at concentrations 
ranging from a minimum of 8 ppb to a maximum of 17.8 ppb. Total cadmium was 
detected in SWMU-5 ( MW-1 IS and MW-26S). Total chromium was detected in 
18 out of 26 samples at concentrations rangmg from 10.8 ppb to 62.3 ppb. Total 
chromium was detected in SWMU-5 (RW-3, MW-6S, MWI l-S, MW-1 ID, and MW-
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26S) and in SWMU-16 (MW-17D, MW-17S, and MW-32S). Total zinc was detected 
in 20 out of a total of 26 samples at concentrations ranging from a minimum of 31 
ppb to a maximum of 2,160 ppb. Total zinc was detected in SWMU-5 ( MW-6S, 
MWI l-S, MW-1 ID, and MW-26S) and in SWMU-16 (MW-17D, MW-17S and MW-
32S ). 

Dissolved beryllium was detected in 1 out of a total of 26 samples at a concentration 
of 3.5 ppm (Table 4-15 and Table 4-16). Dissolved beryllium was detected in 
SWMU-5 (MW-1 IS). Dissolved cadmium was detected m 2 out of a total of 26 
samples at concentrations ranging from a minimum of 11.6 ppb to a maximum of 17 
ppb. Dissolved cadmium was detected in SWMU-5 (RW-3 and MW-1 IS). 
Dissolved chromium was detected in 1 out of 26 samples at a concentration of 12.3 
ppb. Dissolved chromium was detected in SWMU-5 ( MW-1 IS ). Dissolved zinc was 
detected in 12 out of a total of 26 samples at concentrations ranging from a minimum 
of 31 ppb to a maximum of 1530 ppb. Dissolved zinc was detected in SWMU-5 
(MW-6S, MWI l-S, and MW-26S) and in SWMU-16 ( MW-32S ). 

4.2.5.8 Sununary of Warwick Area Groundwater Contamination 

VOCs and SVOCs appear to be limited to the shallow groundwater beneath SWMU-
5, and their concentrations are generally low. SVOCs are also present in the bedrock 
aquifer beneath SWMU-5. The specific SVOCs detected in the shallow groundwater 
are not the same as those detected in the bedrock aquifer suggesting that there is no 
relation between sources of contaminants in the overburden aquifer and the bedrock 
aquifer. 

Low levels (less than 35 ppb) of 1,1,1-trichloroethane were detected in shallow 
groundwater in the area of SWMU-16. 1,1,1-Trichloroethane concentrations 
decreased by an order of magnimde between January and September 1991, and was 
not detectable in 1993. 

Elevated levels of total and dissolved beryllium, cadmium, chromium and zinc were 
detected in SWMU-5. Elevated levels of total and dissolved zinc and total chromium 
were detected in SWMU-16. 

4.3 SOIL CONTAMINATION 

This section presents the results of the soil contamination characterization. Soil 
sampling methods and analyses are discussed first. The rest of this section is 
presented as follows: 

• soil sampling; 
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Background soil contammation; 
Production Area soil contamination; 
Waste Water Treatment Area soil contamination; and 
Warwick Area soil contamination. 

4.3.1 Soil Sampling 

Both surface and subsurface soil samples were collected in accordance with the 
procedures specified in the QAPP - Supplement dated January 1992. These samples 
were submitted to the laboratory and analyzed for Appendix IX compounds and 
Fingerprint compounds. Table 4-17 summarizes the Phase II soil sampling program. 
Soil was sampled from the four areas presented below: 

Background 
Soils were sampled at both "background" and "off-site" locations during the RFL 
Figure 4-5 shows the "background" sampling locations. 

Production Area 
Soils in the Production Area were sampled at the following locations (Figure 4-6A): 

• the process building area (AOC-13) - where most of the manufacmring 
took place and where buildings were demolished; 

• SWMUs -2, -3, -7, -8, and -11 (physically located within AOC-13); and 
• a former sump identified by Ciba as an area of additional investigation 

(AAOI-15). 

WWTA 
Soils in the WWTA were sampled at surface and depth at the following locations 
(Figure 4-6B): 

• the entire Waste Water Treatment Plant area (SWMU-12); and 
• the site of a waste water release (SWMU-10). 

Warwick Area 
Soils in the Warwick Area were sampled at the following locations (Figure 4-6C): 

the former dredged sediment storage area (SWMU-5); 
the zinc oxide pile (SWMU-6); 
the site of a waste water pipeline break (SWMU-9); 
the site of the former maintenance area sump (SWMU-16); and 
near piezometers P-21S and P-21D where odorous soils were 
encountered during drilling. 
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4.3.2 Background and Off-Site Soil Contamination 

The sample data described in the following sections includes both "background" and 
"off-site" samples. These data sets were combined because statistical test show that 
analytes detected in samples from "off-site" locations were similar in both type and 
concentration to those detected in background samples. (See statistical test results in 
Appendix 4-B.) The distinction between these two sets of data was originally made 
in the Order. The Order requires that off-site locations potentially impacted by Ciba 
activities be sampled, and that locations representative of local, unimpacted 
(background) soil conditions be sampled. 

4.3.2.1 VOCs - Background/Off-site Soil 

Shallow soil (0-2 fi) - Toluene (up to 1.2 ppm) was detected in about half of the 
shallow background soil samples (Table 4-18). Other volatiles were less frequently 
detected, at concentrations less than 1 ppm. 

Deep soil (greaterthan 2ft)- Methylene chloride (up to 14 ppb) was detected in two 
of the four deep background soil samples (Table 4-19). Chloroform (6.9 ppb) was 
detected in one sample. 

4.3.2.2 SVOCs - Background/Off-site SoU 

Shallow soil (0-2 ft) - PAHs were detected in all of the shallow background soil 
samples (Table 4-18) and ranged from less than one to 69 ppm. The majority were 
below 10 ppm. Dibenzofuran (up to an estimated 9.7 ppm) was detected in 13 ofthe 
43 shallow background soil samples (Table 4-18). Other SVOCs were detected, but 
at much lower frequencies. Fingerprint compounds were not detected in shallow 
background soil samples. 

Deep soil (greaterthan 2ft)- Fluoranthene and pyrene (0.2 ppm or less) were the 
only SVOCs detected in more than one deep background soil sample (Table 4-19). 
Fingerprint compounds were not detected in deep background soil samples. 

4.3.2.3 PCBs - Background/Off-site Soil 

Shallow soil (0-2 ft) - Aroclor 1254 was detected in one shallow background soil 
sample (from Cranston General Hospital) at a concentration of 0.16 ppm (Table 4-
18). 

Deep soil (greaterthan 2 ft) - PCBs were not detected in deep background soils. 
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4.3.2.4 Pesticides - Background/Off-site Soil 

Shallow soil (0-2 ft) - 4,4'-DDE, and 4,4'-DDT were detected in more than half of the 
shallow background soil samples (Table 4-18). Most concentrations of these analytes 
were below 1 ppm. A notable exception was 4,4'-DDT detected in one sample at 9.3 
ppm. 

Deep soil (greaterthan 2ft)- Methoxychlor (34 and 830 ppb) was detected in two of 
the four background soil samples (Table 4-19). 

4.3.2.5 Herbicides - Background/Off-site Soil 

Shallow soil (0-2 ft) - 2,4,5 T (up to an estimated 2.3 ppb) was detected in two 
shallow background soil samples (Table 4-18). Other herbicides were detected, but 
not more than once in any sample. 

Deep soil (greaterthan 2 ft) - No herbicides were detected in deep background soil 
samples. 

4.3.2.6 Chlorinated Dioxins and Furans - Background/Off-site Soil 

Shallow soil (0-2 ft) - Octachlorodibenzodioxin (up to an estimated 1.2 ppb) was 
detected in ten out of twenty-one shallow soil samples (Table 4-18). Other 
chlorinated dioxins and furans were detected, but not more than once in any sample. 

Deep soil (greaterthan 2ft)- One ofthe four deep background soil samples contained 
detectable levels of chlorinated dioxins (octa- and hepta-) at estimated concentrations 
up to an estimated 1.3 ppb (Table 4-19). 

4.3.2.7 Inorganics - Background/Off-site Soil 

Inorganic data for background/off-site soil are summarized in Tables 4-20 and 4-21. 
Nearly all of the inorganic analytes for which these samples were analyzed were 
detected. Because inorganic analytes occur namrally in namre, their presence does 
not necessarily indicate contamination. 

4.3.2.8 Summary of Background/Off-site Soil Contamination 

Contaminants detected in background/off-site soil samples are typical of urban 
locations. All of the samples contained PAHs which are components of petroleum 
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products such as fuels and lubricants, products of combustion, and occur namrally. 
Many of the samples contained toluene which is also a component of fiiels. Low 
levels of pesticides, herbicides, chlorinated dioxms, and metals were also detected in 
background/off-site soil samples. 

4.3.3 Production Area Soil Contamination 

The concentrations of analytes detected in soil samples from the Production Area are 
summarized in Tables 4-22 through 4-25. All of the Production Area soil data 
including detection limits for analytes not detected, are presented in Appendix 4-C. 

4.3.3.1 VOCs - Production Area Soil 

Shallow soil (0-2 ft) - Xylenes and toluene were detected in the process building area 
(Table 4-22). The highest concentrations of these analytes were detected in a sample 
from SWMU-8. This sample contained up to 400 ppm xylenes, and 4.6 ppm toluene. 
Average concentrations for these analytes in other samples were much lower. 

Deep soil (greaterthan 2 ft) - Ethylbenzene, xylenes and toluene were detected in the 
process building area (Table 4-23). On average, xylenes were detected at 
concentrations below 20 ppm. Higher concentrations (up to 120 ppm) were detected 
in SWMU-11. Toluene was generally detected at concentrations below 1 ppm. 
Higher concentrations (up to 1,200 ppm) were detected in SWMU-11. On average, 
ethylbenzene was detected at concentrations less than 6 ppm. Higher concentrations 
(up to 29 ppm) were detected in samples from SWMU-11. 

4.3.3.2 SVOCs - Production Area Soil 

Shallow soil (0-2 ft) - PAHs were detected in the Production Area (Table 4-22). All 
ofthe concentrations were below 8.5ppm. Other SVOCs were detected sporadically, 
and at low concentrations (mostly less than 1 ppm). The fingerprint compounds 
Irgasan DP-300, Tinuvin 327, and Tinuvin 328 were detected at concentrations less 
than 6 ppm. 

Deep soil (greaterthan 2ft)- PAHs were detected in the Production Area (Table 
4-23). The maximum concentration of any one PAH detected was 2.2 ppm. 3 & 4 
Methyl phenol were also detected in many samples, at a maximum concentration of 
1.2 ppm. The fingerprint compounds Propazine and Tinuvin 327 were detected at 
concentrations less than 40 ppm. 
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4.3.3.3 PCBs - Production Area Soil 

Shallow soil (0-2 ft) - Aroclors 1248, 1254, and 1260 were detected in die building 
demolition section of the Production Area (Table 4-22). Concentrations ranged from 
less than 1 ppm to 4,500 ppm. Most ofthe concentrations were below 10 ppm. The 
highest levels of PCBs were found near the south end of the process building area 
(Figure 4-7). 

Deep soil (greaterthan 2ft)- Aroclors 1254 and 1260 were detected in the process 
building area (Table 4-23) (Figure 4-8). Concentrations ranged from 0.054 ppm to an 
estimated 13 ppm. Most concentrations were below 5 ppm. 

4.3.3.4 Pesticides - Production Area Soil 

Shallow soil (0-2 ft) - Pesticides were detected sporadically and at low concentrations 
(less than 1 ppm on average) in the Production Area (Table 4-22). 

Deep soil (greaterthan 2ft)- Pesticides were detected sporadically and at low 
concentrations (less than 1 ppm on average) in the Production Area (Table 4-23). 

4.3.3.5 Herbicides - Production Area Soil 

Shallow soil (0-2 ft) - Herbicides were detected sporadically at low concentrations 
(less than 0.01 ppm) in the process building area (Table 4-22). No herbicides were 
detected in samples from AAOI-15. 

Deep soil (greaterthan 2ft)- Herbicides were detected sporadically at low 
concentrations (less than 0.11 ppm) in the process building area (Table 4-23). No 
herbicides were detected in samples from AAOI-15. 

4.3.3.6 Dioxins and Furans - Production Area Soil 

Shallow soil (0-2 ft) - Soil samples from the Production Area collected during Phase I 
were analyzed for the Appendix IX list of dioxins and furans, but the analyses were 
rejected because of failed performance evaluation analyses. Selected Phase II 
samples were analyzed for an expanded list of dioxins and furans. Total 
trichlorodibenzofuran (up to an estimated 3.9ppm), total tetrachlorodibenzofuran 
(up to 0.19 ppb) and total octachlorodibenzofuran (up to 0.46 ppb) were detected in 
the process building area (Table 4-22). 1,2,3,4,6,7,8-Heptachlorodibenzodioxin, total 
heptachlorodibenzodioxin, and total octachlorodibenzodioxin were detected in AAOI-
15. Concentrations of each of these analytes was below 0.78 ppb. 
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Deep soil (greaterthan 2ft)- Total tetrachlorodibenzofiiran was detected in one of 
the four deep soil samples from the process building area (Table 4-23). The 
estimated maximum concentration for this analyte was 0.056 ppb. Total 
trichlorodibenzofuran was detected in approximately half of the samples;' the 
maximum concentration detected was 270 ppm. The highest concentrations occurred 
in samples from SWMU-11. No dioxins or furans were detected in AAOI-15. 

4.3.3.7 Inorganics - Production Area Soil 

Concentrations of inorganic analytes detected in Production Area soil are presented 
in Tables 4-24 and 4-25. As described in Section 6.3, only those toxic inorganic 
analytes occurring frequently in concentrations statistically significantly higher than 
background soil concentrations are discussed in the following section. For the 
Production Area, nickel was the only inorganic analyte determined to meet these 
criteria. 

Shallow soil (0-2 ft) - Nickel was detected m 31 out of a total of 35 samples at 
concentration ranging from a minimum of 1.5 ppm to a maximum of 26.6 ppm 
(Table 4-24). Nickel was detected in all of die Production Area SWMUs, AOC-13, 
and AAOI-15. The highest concentrations were detected along the west side of 
AOC-13, near Mill Street. 

Deep soil (greaterthan 2ft)- Nickel was detected in 23 out of a total of 26 samples 
at concentrations ranging from a minimum of 0.63 ppm to a maximum of 21 ppm 
(Table 4-25). Nickel was detected in SWMU-2, SWMU-3, SWMU-7, SWMU-8, 
SWMU-11, AOC-13, and AAOI-15. The highest concentrations were detected in 
SWMU-2 and SWMU-8. 

4.3.3.8 Soil Gas - Production Area 

A copy of the Shallow Soil Gas Investigation report prepared by Tracer Research 
Corporation is included in Appendix 4-D. The results of the investigation are 
summarized below. 

Toluene was detected in 24 out of 101 soil gas sampling locations in the Production 
Area at depths up to four feet below ground surface. All of these detections were in 
the area of SWMU-11 (except for one sampling location between SWMU-7 and -8). 
The highest concentration of toluene detected was 18 ppm. 

Chlorobenzene was detected in 5 out of 101 samples in concentrations up to 80 ppb. 
The highest concentrations were detected in the area of SWMU-11. 
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Ethylbenzene was detected in 3 out of 101 samples in concentrations below 1 ppb. 

Total xylenes were detected in 20 out of 101 samples m concentrations up to 470 ppb. 
Most of the detections, and the highest concentrations were found in the area of 
SWMU-11. Other detections were in the areas of SWMUs-7 and -8, and along the 
river near the pedestrian bridge. 

4.3.3.9 Summary of Production Area Soil Contamination 

Shallow soil contamination in the Production Area is largely limited to PCBs, xylenes, 
and toluene in the process building area. The highest concentrations of PCBs were 
found near the southem end of the process building area. The highest, concentrations 
of VOCs in shallow soil samples were in the area of SWMU-8. Deep soil in the 
process building area contained ethylbenzene, xylenes and toluene. The highest 
concentrations of VOCs in deep soil samples were detected in the area of SWMU-11. 

Toluene, chlorobenzene, ethylbenzene and xylenes were detected in soil gas samples 
from the process building area. The highest concentrations were detected in the area 
of SWMU-11. There are good correlations between high concentrations of toluene in 
soil samples from the area of SWMU-11 with high concentrations of toluene in soil 
gas results as well as between detections of high concentrations of total xylenes in soil 
samples from SWMUs -3, -7, -8, and -11 with high concentrations of xylenes in soil 
gas results. However, chlorobenzene in soil samples versus chlorobenzene in soil gas 
did not correlate well. 

Elevated concentrations of nickel were detected in shallow soils, especially along Mill 
Street in AOC-13. Elevated concentrations of nickel were detected in deep soils, 
especially in SWMU-2 and SWMU-8. 

4.3.4 WWTA Soil Contamination 

The concentrations of analytes detected in soil samples from the WWTA are 
summarized in Tables 4-26 and 4-27. All ofthe WWTA soil data including detection 
limits, are presented in Appendix 4-C. 

4.3.4.1 VOCs - WWTA SoU 

Shallow (0-2 ft) - Toluene, m & p xylene, and chlorobenzene were detected in about 
half of the shallow soil samples in SWMU-12 (Table 4-26). The highest 
concentration detected was an estimated 13 ppm of chlorobenzene. Other volatiles 
were detected, but at a lower frequency. 
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Deep (greaterthan 2 ft) - Low levels (less than 0.25 ppm) of VOCs were detected in 
nearly all the SWMU-12 deep soil samples, and one ofthe six SWMU-10 samples 
(Table 4-27). 

4.3.4.2 SVOCs - WWTA Soil 

Shallow (0-2 ft) - PAHs were detected in from the WWTA (Table 4-26). The highest 
concentration of any PAH in these samples was 6.9 ppm. 2,4 Dichlorophenol was 
detected in about half the samples in estimated concentrations ranging from 0.13 to 
2.1 ppm. Other SVOCs were detected, but at much lower frequencies. Fingerprint 
compounds Irgasan DP-300 (340 ppm), Propazme (28 ppm), Tinuvin 327 (26 ppm), 
and Tinuvin 328 (210 ppm) were detected. 

Deep (greaterthan 2 ft) - PAHs were detected in SWMU-12 deep soil samples at 
concentrations of 2.1 ppm or less (Table 4-27). 4-Chloroaniline was detected in all 
the SWMU-12 samples at concentrations of 0.86 ppm or less. Other semi-volatile 
analytes were detected less frequently and, except for fingerprint compounds, at 
concentrations below 1 ppm. Fingerprint compounds Irgasan DP-300 (67 ppm) and 
Tinuvin 328 (140 ppm) were detected in one soil sample from SWMU-12. 

4.3.4.3 PCBs - WWTA Soil 

Sliallow (0-2 ft) - Aroclor 1254 was detected in one sample from the WWTA at a 
concentration of 0.21 ppm (Table 4-26). 

Deep (greaterthan 2ft)- Aroclor 1254 was detected in one sample from SWMU-10 at 
a concentration of 0.057 ppm (Table 4-27). 

4.3.4.4 Pesticides - WWTA SoU 

Shallow (0-2 ft) - Gamma chlordane (up to 19 ppm) was detected m 8 of the 21 
shallow soil samples from the WWTA (Table 4-26). Other pesticides were also 
detected, but less frequently and at concentrations below 1 ppm. 

Deep (greaterthan 2ft)- Gamma chlordane was detected in all ofthe SWMU-12 
samples at concentrations up to an estimated 2.1 ppm (Table 4-27). Other pesticides 
were detected sporadically. 
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4.3.4.5 Herbicides - WWTA SoU 

Shallow (0-2 ft) - Herbicides were detected in only 5 of the 21 shallow soil samples 
from the WWTA (Table 4-26). The maximum concentration detected was an 
estimated 0.12ppm of 2,4-D. 

Deep (greaterthan 2ft)- 2,4-D (0.055 ppm) was detected in one SWMU-12 deep soil 
sample analyzed for herbicides (Table 4-27). No herbicides were detected in 
SWMU-10 deep soil samples. 

4.3.4.6 Chlorinated Dioxins and Furans - WWTA SoU 

Shallow (0-2 ft) - 2,3,7,8-Tetrachlorodibenzofuran and total tetrachlorodibenzofuran 
in concentrations (up to 8.9 ppb) were detected in two ofthe six Phase II shallow soil 
samples (Table 4-26). Total trichlorodibenzofuran (0.58 to 120 ppm) was detected in 
nine often shallow soil samples (Table 4-26). Most concentrations were below 30 
ppm. Total dichlorodibenzoftiran was detected in three of ten samples at 
concentrations ranging from 0.2 to 7.2 ppm. 

Deep (greaterthan 2ft)- One deep Phase II soil sample was analyzed for dioxins and 
furans. This sample contained 2,3,7,8-tetrachlorodibenzofiiran (estimated at 0.1 ppb) 
and total tetrachlorodibenzofuran ^ (2.3 ppb) (Table 4-27). 

4.3.4.7 Inorganics - WWTA SoU 

Concentrations of inorganic analytes detected in WWTA soil samples are presented 
in Tables 4-28 and 4-29. Based on the risk evaluation screening (Section 6.3), none 
of the inorganics detected in soil samples from the WWTA were detected in 
significant concentrations. 

4.3.4.8 Soil Gas - WWTA 

A copy of the Shallow Soil Gas Investigation report prepared by Tracer Research 
Corporation is included in Appendix 4-D. The results of the investigation are 
summarized below. 

Toluene was detected in two soil gas samples from the area of the former trickling 
towers at a maximum concentration of 0.9 ppb. Soil gas samples were collected at 
depths up to 2.5 feet below ground surface. 

Chlorobenzene (0.4 ppb), ethylbenzene (0.8 ppb), and total xylenes (2 ppb) were 
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detected in one sample. The samples in which these analytes were detected were the 
same ones which contained toluene. 

4.3.4.9 Summary of WWTA SoU Contamination 

VOCs, SVOCs, and tetrachlorodibenzofuran were detected in nearly all of the 
WWTA soil samples. Toluene, m- & p-xylene, and chlorobenzene were detected in 
concentrations of 13 ppm or less. SVOCs were detected in concentrations below 10 
ppm. Fmgerprint compounds were detected in concentrations up to 340 ppm. 
Tetrachlorodibenzofuran was detected in concentrations up to 8.9 ppb. 

4.3.5 Warwick Area SoU Contamination 

The concentrations of analytes detected in soil samples from the Warwick Area are 
summarized in Tables 4-30 through 4-34. All of the Warwick Area soil data 
including detection limits, are presented in Appendix 4-C. 

4.3.5.1 VOCs - Warwick Area SoU 

Shallow (0-2 ft) - VOCs were not detected in SWMU-6 (the zinc oxide/soil pile). 
VOCs were detected in SWMU-16 and SWMU-9 at concentrations of 0.05 ppm or 
less (Table 4-31). Chlorobenzene, m- & p-xylene, tetrachloroethene, and toluene 
were detected in many of the shallow soil samples from SWMU-5 (Table 4-30) at low 
concentrations (less than 4 ppm). Other volatiles were also detected in SWMU-5 
samples, but not as frequently. 

No VOCs were detected in samples collected from the area of piezometers P-21S and 
P-21D. 

Deep (greaterthan 2ft)- VOCs were detected at concentrations of 11 ppm or less in 
deep soil samples from the Warwick Area with two exceptions. One sample from 
SWMU-5 contained 510 ppm chlorobenzene, and 100 ppm toluene (Table 4-32). 

4.3.5.2 SVOCs - Warwick Area SoU 

Shallow (0-2 ft) - Nearly all of the shallow soil samples from SWMU-5 contained 
detectable levels of PAHs (Table 4-30) at concentrations below 4 ppm. All but one 
of the samples from other parts of the Warwick Area contained non-detect levels of 
PAHs (Table 4-31). Fingerprint compounds Propazine and Tinuvin 327 were 
detected at concentrations less than 25 ppm at SWMU-5 and Tinuvin 327 was 
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detected at concentrations less than 10 ppm in SWMU-6 and SWMU-9. 

Approximately half of the shallow soil samples from SWMU-5 contained detectable 
levels of bis(2-ethylhexyl)phthalate (up to 140 ppm), and 4-chloraniline (up to an 
estimated 7.4 ppm). Other SVOCs were detected much less frequently. 

Deep (greaterthan 2ft)- Most deep soil samples analyzed for semi-volatiles contained 
detectable levels of PAHs. Nearly all concentrations were below 2 ppm (Table 4-32). 
Most of the deep soil samples from SWMU-5 contained bis(2-ethylhexyl)phthalate 
(up to an estimated 160 ppm). Other SVOCs were also detected, but not as 
frequently. Tinuvin 327, a fingerprint compound, was detected (0.55 ppm) at SWMU-
9. 

4.3.5.3 PCBs-Warwick Area SoU 

Shallow (0-2 ft) - Aroclors 1248 and 1254 were detected in SWMU-5 at 
concentrations up to an estimated 160 ppm (Table 4-30) (Figures 4-9 and 4-10). All 
but one concentration were below 50 ppm. Samples from SWMUs -6, -9, and -16 
contained less than 1 ppm of Aroclor 1254 (Table 4-31). 

Deep (greaterthan 2 ft) - One deep soil sample from SWMU-5 (Figure 4-11) and one 
from SWMU-16 contained less dian 0.2 ppm Aroclor 1254 (Table 4-32). 

4.3.5.4 Pesticides - Warwick Area SoU 

Shallow (0-2 ft) - Methoxychlor was detected in about half of the shallow soil samples 
from SWMU-5 and (Table 4-30). Concentrations of methoxychlor in these samples 
ranged from 0.092 to 2,200 ppm. Other pesticides were detected in samples from 
SWMU-5, and other areas but at lower levels and less frequently (Table 4-31). 

Deep (greaterthan 2ft) - Medioxychlor was detected in SWMU-9, and SWMU-5 
(Table 4-32). Most concentrations were below 2 ppm, but two samples from SWMU-
5 were much higher (160 and 1,800 ppm). Other pesticides were detected 
sporadically at concentrations below 0.05 ppm. 

4.3.5.5 Herbicides - Wanvick Area SoU 

Shallow (0-2 ft) - Herbicides were detected in four of the nineteen shallow soil 
samples from SWMU-5 (Table 4-30) at concentrations of 0.35 ppm or less. Samples 
from other parts ofthe other Area did not contain detectable levels of herbicides. 

S\87X4660\RHRPT\DOOlR04.W52 4-26 19:51July 27, 1995 



Deep (greaterthan 2 ft) - No herbicides were detected in deep soil samples. 

4.3.5.6 Chlorinated Dioxins and Furans - Warwick Area SoU 

Shallow (0-2 ft) - Phase I soil sample analyses for dioxins and furans were rejected 
because analytical results from the analysis of performance evaluation samples were 
outside of acceptable ranges established by the USEPA. One Phase II shallow soil 
sample from SWMU-5 was analyzed for dioxins and furans and none were detected. 

Deep (greaterthan 2ft)- Total octachlorodibenzodioxm was detected in deep soil 
samples from SWMU-5 and SWMU-9 (Table 4-32). Both ofthe concentrations were 
below 0.004 ppm. 

4.3.5.7 Inorganics - Warwick Area Soil 

Concentrations of inorganic analytes detected in Warwick Area soil are presented in 
Tables 4-33 and 4-34. As described in Section 6.3 only those toxic inorganic analytes 
frequently occurring in concentrations statistically significantly higher than 
background soil concentrations are discussed in the following section. For the 
Warwick Area, beryllium, cadmium, chromium, zmc and antimony were the only 
inorganic analytes determined to meet these criteria. 

Shallow (0-2 ft) - Beryllium was detected in 31 out of a total of 31 samples at 
concentrations ranging from a minimum of 7.3 ppm to a maximum of 1,270 ppm 
(Table 4-33). Beryllium was detected in SWMU-5, SWMU-6, SWMU-9, and SWMU-
16. The highest beryllium concentrations were detected in SWMU-5. Cadmium was 
detected in 15 out of a total of 31 samples at concentrations ranging from a minimum 
of 0.28 ppm to a maximum of 6.9 ppm. Cadmium was detected in SWMU-5 and in 
SWMU-6. The highest cadmium concentrations were detected in SWMU-5. 
Chromium was detected in 31 out of 31 samples at concentrations ranging from 1.3 
ppm to 357 ppm. Chromium was detected in SWMU-5, SWMU-6, SWMU-9, and 
SWMU-16. The highest chromium concentrations were detected in SWMU-5. Zinc 
was detected in 28 out of a total of 31 samples at concentrations ranging from a 
minimum of 24.8 ppm to a maximum of 16,100 ppm. Zinc was detected in SWMU-5, 
SWMU-6, SWMU-9, and SWMU-16. The highest zinc concentrations were detected 
in SWMU-5. Antimony was detected in 6 out of a total of 23 samples (antimony data 
was rejected in 8 samples) at concentrations ranging from 0.86 to 418 ppm. 
Antimony was only detected in SWMU-5. 

Deep (greaterthan 2ft)- Beryllium was detected in 12 out of a total of 13 samples at 
concentrations ranging from a minimum of 0.23 ppm to a maximum of 1.5 ppm 
(Table 4-34). Beryllium was detected in SWMU-5, SWMU-9, and SWMU-16. The 
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highest beryllium concentrations were detected in SWMU-5. Cadmium was detected 
in 2 out of a total of 13 samples at concentrations ranging from a minimum of 2 ppm 
to a maximum of 7.6 ppm. Cadmium was only detected in SWMU-5. Chromium 
was detected in 13 out of 13 samples at concentrations ranging from 2.5 ppm to 478 
ppm. Chromium was detected in SWMU-5, SWMU-9, and SWMU-16. The highest 
concentrations of chromium were detected in SWMU-5. Zinc was detected in 13 out 
of a total of 13 samples at concentrations ranging from a minimum of 18.3 ppm to a 
maximum of 7,300 ppm. Zinc was detected in SWMU-5, SWMU-9, and SWMU-16. 
The highest zinc concentrations were detected in SWMU-5. Antimony was detected 
in 1 out of a total of 7 samples (from SWMU-5 and SWMU-16 only) at a 
concentration of 2.3 ppm. Antimony was only detected in SWMU-5. 

4.3.5.8 Soil Gas - WarvdckArea 

A copy of the Shallow Soil Gas Investigation report prepared by Tracer Research 
Corporation is included in Appendix 4-D. The results of the investigation are 
summarized below. 

Soil gas samples were collected at depths up to 2.5 feet below ground surface in the 
Warwick Area. One of the 18 soil gas samples from the area of SWMU-5 contained 
detectable levels of volatiles. This sample, near MW-1 IS, contained 2 ppb toluene, 5 
ppb chlorobenzene, and 22 ppb total xylenes. 

All but one of the 17 soil gas samples from the area of SWMU-16 contained 
detectable levels of 1,1,1-trichloroethane. Concentrations ranged from 0.1 to 540 
ppb. The highest concentrations were centered around the area of wells MW-17S 
and MW-17D. Three of the four ambient air samples collected in the SWMU-16 
area during the soil gas sampling event contained detectable levels of 1,1,1-
trichloroethane (0.001 to 0.004 ppb). 

4.3.5.9 Summary of Warwick Area SoU Contamination 

Contaminated soil in the Warwick Area is largely confined to soils in SWMU-5. 
Methoxychlor and PCBs were prevalent at relatively high concentrations in SWMU-5 
shallow soil samples. One deep soil sample from SWMU-5 contained elevated levels 
of chlorobenzene and toluene. Bis(2-ethylhexyl)phtlialate was detected in elevated 
concentrations in both shallow and deep soil samples. 

Elevated levels of beryllium, cadmium, chromium, zinc and antimony were detected 
in Warwick Area soils. The highest concentrations of these analytes were detected in 
SWMU-5. 

SoU gas in the area of SWMU-16 contamed 1,1,1-trichloroethane. 
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4.4 ON-SITE SURFACE WATER CONTAMINATION 

This section presents the on-site surface water contamination characterization for the 
wetland area located in the Waste Water Treatment Area. The sampling methods 
and analyses are presented first, followed by a discussion of the results. Surface 
water analytical data are presented in Appendix 4-E. 

4.4.1 On-site Surface Water Sampling 

Surface water was sampled from the wetland area during the RFL Samples were 
collected in accordance with the procedures specified in the QAPP- Supplement 
dated January 1992. These samples were submitted to the laboratory and analyzed 
for Appendix IX compounds. 

4.4.2 On-Site Surface Water Contamination 

4.4.2.1 VOCs - On-Site Surface Water 

2-Hexanone (estimated at 7 ppb) was detected in one of two surface water samples 
collected from the wetland area (Table 4-35). No other VOCs were detected in these 
samples. 

4.4.2.2 SVOCs - On-Site Surface Water 

SVOCs were not detected in surface water samples from the wetland area. No 
fingerprint compounds were detected in on-site surface water. 

4.4.2.3 PCBs - On-Site Surface Water 

PCBs were not detected in surface water samples from the wetland area. 

4.4.2.4 Pesticides - On-Site Surface Water 

Three organochlorine pesticides were detected in surface water samples from the 
wetland area. All concentrations were below 80 ppb (Table 4-35). None of the 
pesticides were detected more than once. 

4.4.2.5 Herbicides - On-Site Surface Water 

Herbicides were not detected in surface water samples from the wetland area. 
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4.4.2.6 Chlorinated Dioxins and Furans - On-Site Surface Water 

Chlorinated dioxins and furans were not detected in surface water samples from the 
Wetland area. 

4.4.2.7 Inorganics - On-Site Surface Water 

Concentrations of inorganic analytes detected in surface water samples were generally 
within the same order of magnimde as upstream Pawmxet River water samples 
(Table 4-36). 

4.4.3 Summary of On-Site Surface Water Contamination 

Surface water in the WWTA wetland area is essentially uncontaminated. 

4.5 ON-SITE SEDIMENT CONTAMINATION 

This section presents the on-site sediment contamination characterization for the 
wetland located in the WWTA. The sediment sampling methods and analyses are 
presented first, followed by a discussion of the results. 

4.5.1 On-site Sediment Sampling 

Sediment was sampled from the wetlands in the WWTA during the RFL Samples 
were collected in accordance with the procedures specified in the QAPP-
Supplement. These samples were submitted to the laboratory and analyzed for 
Appendix IX compounds. Appendix 4-F presents the analytical results for the 
sediment sampling. 

4.5.2 On-Site Sediment Contamination 

4.5.2.1 VOCs - On-Site Sediment 

Two of the five WWTA sedunent samples contained detectable levels of VOCs. 
Each of these volatiles was detected in concentrations of 0.15 ppm or less (Table 4-
37). 

4.5.2.2 SVOCs - On-Site Sediment 

All of the WWTA sediment samples contained detectable levels of PAHs at 
concentrations of 5.6 ppm or less (Table 4-37). 

Bis(2-ethylhexyl)phthalate was detected in four out of five sediment samples at 
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estimated concentratioiis of 1.1 ppm or less. 

No fmgerprint compound were detected in on-site sediment samples. 

4.5.2.3 PCBs - On-Site Sediment 

PCBs were not detected in sediment samples from the WWTA. 

4.5.2.4 Pesticides - On-Site Sediment 

Organochlorine pesticides were detected in four of the five sediment samples from 
the WWTA at concentrations estimated at 57 ppb or less (Table 4-37). 

4.5.2.5 Herbicides - On-Site Sediment 

Herbicides were not detected in sediment samples fi-om the WWTA. 

4.5.2.6 Chlorinated Dioxins and Furans - On-Site Sediment 

Total Di- and trichlorodibenzofiirans were detected in sediment samples at 
concentrations of 5.8 ppm or less (Table 4-37). 2,3,7,8 Tetrachlorodibenzofuran was 
detected at a maxunum estimated concentration of 0.046 ppb. Total 
tetrachlorodibenzofuran was detected at a maximum estimated concentration of 0.42 
ppb. Total octachlodibenzodioxin was detected at a maximum estimated 
concentration of 0.25 ppb. 

4.5.2.7 Inorganics - On-Site Sediment 

One of the four sediment samples from the wetland contained elevated calcium (3040 
ppm) and zinc (236 ppm) relative to background surface soil concentrations (Table 4-
38). 

4.5.3 Sununary of On-Site Sediment Contamination 

The WWTA sediment contains low levels of the types of analytes seen in Site surface 
soils. VOCs were detected in concentrations below 0.2 ppm. PAHs were detected in 
concentrations below 6 ppm. Pesticides were detected in concentration below 0.6 
ppm. 2,3,7,8tetrachlorodibenzofuran was detected in concentrations below 0.05 ppb. 
In general, the sediment does no appear to be substantially impacted by Site 
activities. 
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Table 4-1 
Fingerprint Compounds 

Irgasan-DP-300 

Tinuvin-327 

Tinuvin-328 

Propazine 

Tofranil 

Butazolidin 

Notes: Fingerprint compounds are specific chemicals unique to the activities at the Cranston Site. 

These compounds were selected based on the foIlowLag: 

• a review of chemical production and usage records to identify those 
chemicals that are unique to the Site but are not part of the Appendix IX list; 

• the toxicology of these chemicals; and 

• the physicochemical properties of these chemicals, including their potential for 
degradation and transport. 

These compounds were analyzed in the laboratory using USEPA' Method 8270. 



FIGURE 4-2 
GROUNDWATER 
PHASE n SAMPLE SUMMARY 

PH2~SUMGT.XLS 
7/28/95 4:34 PM 

ANALYTE GROUP 

ICP METALS 
ARSENIC 

LEAD 

MERCURY 

POTASSIUM 

SELENIUM 

THALLIUM 
ORGANOCHLORINE PESTICDDES/PCB's 

OROANOPHOSPHORUS PESTICIDES 

HERBICIDES 
VOLATILE ORGANICS 

SEMIVOLATILE ORGANICS 

CYANIDE 
SULFIDE 
ALKALINITY 
BIOLOGICAL OXYGEN DEMAND - 5 

CHLORIDE 
CHEMICAL OXYGEN DEMAND 
LANGLEER INDEX 

TOTAL HARDNESS, AS CAC03 

AMMONIA AS N 

NITRATE-NIl'RlTE AS N 

OIL AND GREASE 

ORTHOPHOSPHATE 
PH 

SILICA,DISSOLVED 

SULFATE 

DIOXIN/FURANS 
TOTAL DISSOLVED SOLIDS 
TKN 

TOTAL ORGANIC CARBON 

TOTAL ORGANIC HALmES 

HYDROCARBONS 

TOTAL SUSPENDED SOLffiS 

AREA 

PHASE-ROUND 

AREA-SUB AREA 

METHOD 

6010W 

706OW 

7421W 

747ZW 
7610W 

7740W 

7841W 

8080W 

814ZW 
815ZW 
8240W 

8270W 

9010W 

9030W 

ALKZW 
BOD5W 

CHLOW 
CODZW 

CORRW 
HARDW 

NH3NW 

N032W 

ONGRW 

0P04W 

PHZZW 
SI02W 

S04ZW 

SOWZW 

TDSZW 

TKNZW 

TOCZW 

TOXZW 

TPHCW 

TSSZW 

PRODUCTION AREA 

n-s 
PROD-AOC 13 

Samples 

12 

12 

12 

12 

NA 

12 

12 

12 

12 
12 

12 

12 

12 

12 

12 
12 

12 
12 

12 
12 
12 

12 

12 
12 

12 

11 
12 

12 
12 

12 

12 

12 

12 

12 

n-s 
PROD-SMUll 

Samples 

2 

2 

2 

2 

NA 

2 

2 

2 

2 

2 
2 

2 

2 

2 

2 
2 

2 

2 

2 
2 

2 
2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 
2 

WARWICK AREA | 

n-1 
WARWK-SMU16 

Samples 

2 

2 

2 

2 
NA 

2 

2 

2 

2 
2 

2 

2 

2 

2 

2 

1 
2 

1 

2 

1 
1 
1 

1 

1 
NA 
2 

2 

2 

1 

1 
1 

2 

1 
1 

n-2 
WARWK-SMU16 

Samples 

n-1 
WARWK-SMU5 

Samples 

6 

6 

t 6 
6 

NA 
6 

6 

6 

6 
6 

6 

6 
6 

6 

4 
4 

4 

4 

4 

4 
4 
4 

4 

4 

NA 

4 

4 

5 

4 
4 

4 

6 

4 
4 

n-2 
WAR-WK-SMU5 

Samples 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 
3 

3 

3 
3 

3 

3 

3 

3 
3 

3 
3 

3 

3 

3 

3 

3 

3 

3 
3 

3 

3 

3 
3 
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nGURK4-2 
GROUNDWATER 
PHASE n SAMPLE SUMMARY 

PH2S(JMGT.XLS 

7/28/95 4:34 PM 

AREA 

PHASE-ROUND 

AREA-SUB AREA 

METHOD 

6010W 

7060W 

7421W 

747ZW 
7610W 

7740W 

7841W 

8080W 

814ZW 

815ZW 
8240W 

8270W 

9010W 

9030W 

ALKZW 
BOD5W 

CHLOW 

CODZW 

CORRW 

HARDW 

NH3NW 
N032W 

ONGRW 
0P04W 

PHZZW 
SI02W 

S04ZW 

SOWZW 

TDSZW 

TKNZW 

TOCZW 

TOXZW 

TPHCW 
TSSZW 

WASTE WATER TREATMENT AREA 

n-1 

WWTA-SMUIO 

Samples 

3 

3 

3 

3 

NA 
3 

3 

3 

3 
3 

3 

3 

3 

3 
3 

NA 

3 

NA 
3 

NA 

NA 

NA 

NA 

NA 
NA 

3 

3 

3 

NA 

NA 

NA 

3 
NA 

NA 

n-1 

WWTA-SMU12 

Samples 

2 

2 

2 

2 

NA 

2 
2 

2 

2 

2 

2 

2 

2 

2 

2 

1 
2 

1 

2 

1 

1 
1 

1 

1 
NA 
2 

2 

2 

1 

1 

1 

2 

1 

n-2 

WWTA-SMU12 

Samples 

OFF-SITE 1 

n-1 
OFFST-BG 

Samples 

5 

5 

5 

5 

NA 
5 

5 

5 

5 
5 

5 

5 

5 

5 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

• NA 

NA 

NA 

NA 
' NA 

5 

NA 

NA 

NA 

5 

NA 

n-2 
OFFST-BG 

Samples 

3 

3 

3 . 

3 
3 

3 

3 

3 

3 

3 

3 

3 

3 

3 
3 

3 

3 

3 

.3 

3 

3 

3 

3 

3 
3 

3 
3 

3 

3 

3 

3 

3 

3 

1 1 1 NA 1 3 1 
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TABLE 4-3 
CRANSTON SrTE 
BACKGROUND 
GROUNDWATER 
ORGANIC DATA 

7/ lM,t :04AU 

^ ^ " 

PHASE/ROUND 

SUB AREA 

SAMPLE ID 

COLLECT DATC 

VOLATILE ORGANICS 

HALOGENAin) 

8240W CHLOROBENZENE 

AROMATICS 

8240W ETHYLBENZENE 

824(IW TOLUENE 

SEMI-VOLATILE ORGAI>aCS 

BASE NEUTRALS 

PAHs 

8270W Z-METHYLNAPHTHALENE 

8270W ACENAPKrHENE 

8270W ACENAPHTHYLENE 

8270W ANTHRACENE 

8270W BENZO(B)H.U0RANTHENE 

8270W BENZO(G.HJ)PEKYUENE 

8270W BENZO(K)FLUORANTHENE 

8270W CHRYSENE 

8270W FLUORANTHENE 

82niW FLUORENE 

8270W INDEN0(1A3-CD)PYRENE 

8270W NAPHTHALENE 

827(IW PHENAhfTHRENE 

S270W PYRENE 

P e i H A L A I S 

S270W BlS<2.EniYLHEXYL)PHrMALATH 

8270W DIETHYLPHTHALATE 

OTHER BASE NEUTRALS 

8270W DIBENZOFURAN 

8270W NTTROBENZENE 

A C I D EXTRACTABLES 

PHENOLS 

827(IW 2.«J>IMETHYLPHEN0L 

8270W 3A4-METHYLPHENOL 

ORGANOCHLORINE PESnODES 

SOeoW 4.4.DDE 

aO«OW 4 . « ) D T 

808OW ALDKIN 

808aw ALFHA4HC 

SOSOW ENDOSULFAN D 

808(IW HEPTACHLOR EPOXIDE 

CHLORINATED DIOXINS AND fLIRANS 

SOWZW HPCDF 

SOWZW OCDD 

IB-1 

BOIMWISS 

MW.18S«IB-1 

lfll/91 

~ltoull 0 

25 V 

25 V 

25 V 

3 U 

S U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

3 U 

5 U 

3 U 

3 U 

1 J 

3 U 

3 U 

3 U 

1 1 

3 U 

3 D 

3 U 

NA 

0.003 U 

0.0103 U 

0M2 

ojiie 

0.0133 U 

0.063 

R 

R 

lB-2 

BOMWISS 

MW-l8S'lB-2 

4/18/91 

Refill Q 

25 U 

25 V 

25 V 

4.73 U 

4.73 U 

4.73 V 

4.73 U 

4.73 U 

4.73 U 

4.75 U 

4.73 U 

4.73 U 

4.73 U 

4.73 U 

4.73 U 

4.73 V 

473 V 

473 U 

473 V 

4.73 U 

475 U 

4.75 U 

4.75 U 

NA 

0.0O473 U 

0.0095 U 

0.00475 U 

0.00473 U 

0.0143 U 

0.00475 U 

R 

R 

IB-3 

BGMW18S 

MW-I8S-IB-3 

9/11/91 

Reailt Q 

25 V 

25 V 

25 V 

5 U 

3 U 

5 U 

5 U 

3 U 

5 U 

5 U 

3 U 

3 U 

5 U 

5 U 

5 U 

5 U 

5 U 

3 U 

3 U 

3 U 

3 U 

3 U 

5 U 

5 U 

0.05 U 

O.05 U 

0.025 U 

0.025 U 

0.05 U 

0.023 U 

R 

R 

D-l 

B a « W I 8 S 

MW.|8S«n.l 

V26m 

Remit Q 

13 U 

25 V 

25 V 

3 U 

5 V 

5 U 

3 U 

3 U 

3 U 

3 U 

5 U 

5 U 

3 U 

3 U 

5 U 

5 U 

5 V 

3 U 

3 V 

3 U 

3 U 

3 U 

3 U 

3 U 

0.03 U 

0.03 U 

0.023 U 

0.023 U 

0.05 U 

0.025 U 

0.00025 U 

0.0011 U 

IB-I 

BCMW19S 

MW-19S«IB-1 

1/10»1 

Reult Q 

25 U 

15 U 

2J U 

5 U 

5 U 

5 U 

3 U 

3 U 

5 U 

5 U 

3 U 

3 U 

2 J 

3 U 

5 U 

5 U 

3 J 

2 J 

5 U 

5 U 

5 U 

5 U 

5 U 

NA 

O.0O81 J 

0.024 

0.003 U 

om 

0.013 U 

O.OOS U 

R 

R 

IB-2 

BGMW19S 

MW-19S'IB-2 

4/16AI 

Renin Q 

25 V 

25 U 

23 U 

4.75 U 

4.75 U 

4.73 U 

4.75 V 

4.73 U 

475 U 

473 U 

4.75 U 

475 U 

4.73 U 

473 U 

473 U 

4.73 U 

4.73 U 

4.73 U 

9 J U 

4.73 U 

473 U 

473 U 

473 U 

NA 

0.«)4<3 U 

0.0093 U 

0.0O4S3 U 

0.00485 U 

0.0145 U 

0.00485 U 

R 

R 

IB-3 

BaMW19S 

MW-19S'IB-3 

9/ lMl 

Rcfult Q 

2.1 J 

25 U 

25 V 

5 U 

5 U 

5 U 

3 U 

5 U 

3 U 

5 U 

5 U 

3 U 

3 U 

3 U 

3 U 

5 U 

5 U 

5 U 

2.1 U 

5 U 

5 U 

5 U 

3 U 

3 U 

0.05 U 

0.05 U 

0.025 U 

OJ025 V 

0.05 U 

0.023 U 

R 

R 

0-1 

BaMW19S 

Mw-ns"i i - i 

• m l t Q 

1 5 V 

25 V 

15 V 

0.75 J 

3 U 

3 V 

U J 

1.6 1 

2 J J 

1.2 i 

0.86 I 

2 J 

6.2 I 

1.7 J 

1.1 J 

3 U 

8 1 

3 J 1 

3 J J 

3 U 

1.4 J 

0.78 1 

3 U 

5 U 

OJ03 U 

OSS V 

a023 U 

o j m u 

OJOS U 

0023 U 

0.0002 U 

0X037 J 

n-1 

Ba*IW27S 

MW-27S'U.l 

insm 

Repill Q 

15 U 

25 V 

25 V 

3 U 

3 U 

3 U 

5 U 

3 U 

5 U 

5 U 

5 U 

5 U 

5 U 

3 U 

3 U 

3 U 

3 U 

3 U 

3 U 

3 U 

3 U 

3 U 

5 U 

5 U 

0.05 U 

0.05 U 

0J)25 U 

0X125 U 

0.05 U 

0.023 U 

0.00032 P 

0.0014 U 

n-2 

BaMW27S 

MW-27S'U-2 

5nm 

Result 0 

25 V 

25 U 

2.3 U 

3 U 

5 U 

5 U 

5 U 

5 U 

3 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

3 U 

3 V 

3 U 

3 U 

3 U 

3 U 

3 U 

3 U 

0.05 U 

0.05 U 

0.025 U 

0.025 U 

0.05 U 

0.025 U 

0.00032 U 

0.0008 V 

n-1 

BaAIW28S 

MW-28S'n-l 

trism 

Reault Q 

25 V 

10 

2J U 

33 

84 

7J 1 

5 V 

5 V 

5 U 

5 U 

5 U 

5 U 

U J 

41 

5 U 

480 

19 

3 U 

3 U 

3 U 

47 

3 U 

7.7 J 

47 J 

0.03 U 

0.03 U 

0.025 U 

ao23 U 

0X0 U 

0.023 U 

0.00013 U 

0.00105 U 

n-2 

BOftlW28S 

MW-aS'll-2 

inJ9* 

Realt Q 

25 V 

25 U 

2J U 

3 U 

21 J 

5 U 

3 U 

3 U 

3 U 

3 U 

5 U 

5 U 

3 U 

3 U 

5 U 

11 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

3 U 

5 U 

0.05 U 

0.05 U 

0.025 U 

0.025 U 

0.03 U 

0.023 U 

3.000423 U 

0.00063 U 

n-1 

BCVMW33S 

MW-35S>n-l 

t n t m 

Remit Q 

25 U 

15 U 

15 U 

3 U 

3 U 

3 U 

3 U 

3 U 

3 U 

5 U 

5 U 

5 U 

3 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

3 U 

3 U 

3 U 

3 U 

0.03 U 

0.03 U 

0.023 U 

0.025 U 

0.05 U 

0.025 U 

0.00015 U 

0.0008 U 

n-2 

BaMW33S 

MW-33S'll-2 

iriK* 

Result Q 

25 V 

25 V 

25 U 

5 U 

3 U 

3 U 

5 U 

5 U 

3 U 

5 U 

5 U 

3 U 

3 U 

3 U 

3 U 

3 U 

3 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

0.05 U 

0.05 U 

0.025 U 

0X125 U 

0.03 \ i 

0.023 U 

0.00041 V 

0.0006 U 

SHALLOW WELL SUMMARY 

ntdumcy 

of 

Deteoioo 

1 

1 

0 

Avertte 

DOeOed 

2.1 

10 

26.9 

43.1 

7.8 

13 

1.6 

25 

U 

0.86 

2 

3.13 

21.4 

1.1 

164 

10 

3.9 

33 

1 

24.2 

0.78 

7.7 

4.7 

oxxni 
0.024 

0.042 

0.013 

0.063 

O.0OO32 

0.0037 

Averace 

Related 

(with 1/2 detectiOQ limit) 

147 

3.04 

25 

8.09 

10.4 

3.16 

4.7 

4.72 

479 

4.69 

4.67 

4.75 

436 

73 

4.69 

39 

6.04 

4J1 

3.12 

4.68 

7.71 

4.66 

5.16 

4.97 

0.0373 

0.0395 

0.0219 

osaoi 
0.04 

0.0234 

0.00032 

0.0037 

Muimiiiil 

DOcaei 

2.1 

•10 

53 

84 

l i 

13 

1.6 

25 

\2 

0.86 

2 

62 

41 

1.1 

480 

19 

5 i 

33 

1 

47 

0.78 

7.7 

4.7 

0.0081 

0.024 

0.042 

0.016 

0.063 

0.00032 

0.0O37 

Mmimiim 

Deucled 

11 

10 

0.73 

11 

7J 

13 

1.6 

23 

11 

0.86 

2 

11 

1.7 

1.1 

1 

3 

2 

33 

1 

1.4 

0.78 

7.7 

4.7 

0.0081 

0.024 

0.042 

0.01 

0.063 

0.0OO32 

0.0037 

IB-1 

Ba/RW4 

RW-4'lB-l 

I/I4«l 

Result Q 

23 U 

23 U 

23 U 

4.73 U 

4.75 U 

4.73 U 

4.73 U 

4.73 U 

• 4.75 U 

4.75 U 

473 U 

475 U 

475 U 

475 U 

4.75 U 

4.75 U 

4.75 U 

475 U 

4.75 U 

4.75 U 

4.75 U 

475 U 

4.75 U 

NA 

R 

R 

0.013 J 

R 

0.0O41 I 

R 

R 

R 

IBJ 

CW-4<IB-3 

.9/13«1 

Remit Q 

• 

23 U 

23 U 

23 U 

3 U 

3 U 

3 U 

3 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

. 5 U 

3 U 

3 U 

133 U 

3 U 

3 U 

3 U 

5 U 

5 U 

0.03 U 

0.03 U 

0.023 U 

0X123 U 

0.05 U 

OJ025 U 

R 

R 

IB-2 

BCVRW4 

RW-4>IB-2 

4 f l2« l_ . 

Result Q 

13 U 

13 U 

33 J 

4.8 U 

48 U 

4.8 U 

4.8 V 

4J U 

48 U 

4.8 U 

4.8 U 

48 U 

4.8 U 

48 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4J U 

48 U 

NA 

0.00473 U 

0.0093 U 

0.00473 U 

0.00473 U 

0.0143 U 

0.00473 U 

R 

R 

ROCK WELL SUMMARY 

Prajueocy 

of 

Detectioa 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

0 

Avcnce 

Delected 

3300 

0.013 

0.004 

Awrife 

Repotted 

2300 

2300 

2.830 

4.830 

4.850 

4.850 

4.850 

4.850 

4.830 

4.850 

4850 

4.850 

4.830 

4.830 

4.850 

4.850 

4.850 

4.850 

3.633 

4.830 

4.830 

4.830 

4.850 

5.000 

0.027 

0.(00 

0.014 

0.015 

0.023 

0.013 

Miximmn 

Deieoed 

33 

0.013 

0.0041 

Miaimum, 

Deieoed 

33 

0.013 

0.0041 

AU remits jo og/l (ppb). 

AU oodetcctod nsulti lined ii lulf-detectiaa limiL 

R - Rejected resulL 

NA-Noltoalyzed. 

F - Eitimaied muimuoi oonceiurBliaii 

i J 
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TABLE 4-4 
CRANSTON SITE 
BACKGROUND GROUNDWATER 
INORGANIC DATA 

7/36/939:03 AM 

VL METALS 
J i ^ PHASE/ROUND 

•^•^ SUB AREA 

SAMPLE ID 

C O T I K T D A T B 

eOlOW BARIUM 

6010W CALOUM 

<O10W CHROMIUM 

6010W COBALT 

6010W COPPER 

6010W IRON 

6010W MAOreSIUM 

SOlOW MANGANESE 

6010W NICKEL 

6010W P O T A S s n m 

6010W SODIUM 

60I0W TIN 

6010W VANADIUM 

60I0W ZINC 

7060W ARSENIC 

742IW LEAD 

747ZW MERCURY 

7610W POTASSIUM 

T740W SELENIUM 

7841W THALLIUM 

m-i 
BG 

Mw-i8s«iB-i r n 

Ullfll 

Resub Q 

J35 
43400 

83 

31 
123 

64200 
16400 
4220 

8« 
16200 
32200 

NA 
62 

171 
59.7 J 

14.7 U 
0.1 U 
NA 
Z5 V 
2.5 U 

IB-2 

BG 

M W - l « S 1 B - 2 r n 

Ansm 
K e n k Q 

93-1 

25600 

131 I 

143 
23.7 

14400 

4S0O 

9TI 
210 I 

4960 

16-700 

NA 
10 U 

51 
1Z2 J 

10.5 J 

0.1 U 

NA 
I S V 

2.5 U 

IB-3 

BG 

MW-18SnB-3m 

9Aiy9I 

Resnil Q 

150 
20000 

2000 

16 
47 

16000 

3400 

1500 

530 
5000 

28000 

25 U 

29 
4 9 J U 

20 
12 

O.I U 

NA 
5 U 

5 U 

n-1 
BG 

MW-18S«n-l[T] 

8 /26m 

Result Q 

81 
NA 

2600-

5 U 

51 
NA 
NA 
NA 
370 

NA 
NA 
25 U 

19 
110 J 

11 
18 

0.1 U 

NA 
5 U 

5 U 

IB-1 

BG 

MW-19S1B-1 m 

1/1IV91 

R d u h 0 

359 

44900 

- 154-

52 
125 

111000 

28000 

1750 

142 
14800 

13800 

NA 
lis 

136.5 U 

61.7 

45.8 

O.I U 

NA 
2 5 U 

2.5 U 

IB-2 

BO 

M W - 1 9 S n B - 2 m 

4/16/91 

Risull 0 

222 

4O000 

56.2 

24.8 

67.5 

39500 

12400 

875 
202 

5950 

10400 

NA 
46.1 

152 
24.1 

24.1 

O.I U 

NA 
2.5 U 

I S V 

IB-3 

BG 

MW-19S<lB-3m 

9/12«1 

Reaiii Q 

110 
52000 

T7 

15 
39 

17000 
7800 

570 
74 

3600 
9600 

23 U 
32 
44 U 
6.9 

12 
0.1 U 

NA 
5 U 
5 U 

n-1 
BG 

MW-I9S*n-l(T] 

sasm 
Result Q 

170 
NA 

1400 

26 
920 
NA 

NA 
NA 

370 
NA 

NA 
25 U 

71 

350 J 

22 

40 
O.I U 

NA 
5 U 

5 U 

n-1 
BG 

MW-27S«n.I(Tl 

805^3 

Result 0 

60 
NA 

- - 13 
5 U 

12J U 
NA 

NA 
NA 
20 U 

NA 
NA 
25 U 
5 U 

66 
5 U 

15 U 
01 U 
NA 

5 U 
5 U 

n-2 

BG 

MW-27S«n-2(n 

Result Q 

135 
25000 

177 1 

5 U 
12.5 U 

21000 

3800 
250 
54.7 
NA 

90000 
25 U 

16.6 
108 
11.8 J 
14.2 S 
0.1 U 

7800 
10 U 

5 U 

n-1 

BG 

MW-28S*n-im 

snssi 
Result Q 

150 
NA 
42 

15 
25 

NA 
NA 
NA 

20 U 

NA 
NA 
25 U 

24 

180 I 

5 U 

IS 
0 1 U 

NA 
5 U 

5 U 

n-2 

BG 

MW-28S«n-2rn 

5/2/94 

Result Q 

H I 
13000 

5 U 

5 U 

\1S U 
4400 

6800 

150 
20 U 

N^ 
15000 

25 U 

5 U 

575 
5 U 

57 J 

01 U 

3800 

5 U 

5 U 

n-1 

BG 

MW-35s*n-irr] 

8/Mfl3 

Result Q 

32 
NA 

5 U 

5 U 

I 2 J U 

NA 

NA 
NA 
20 U 

NA 
NA 
25 U 

5 U 

10 U 

5 U 

I S U 

0 1 U 

NA 
5 U 

5 U 

n-2 
BG 

MW-35S11-2171 

snm 
Result 0 

57.8 

32000 

176 . J 

5 U 

411 
22000 

5400 

290 
43.3 

NA 
18000 

25 U 

18.8 

96.6 

46.9 J 

5 1 3 1 

0.1 U 

2300 

5 U 

5 U 

Fiequeat^ 

of 

Delectioii 

14 
9 
12 

8 
10 
9 
9 
9 
10 
6 

9 
0 
10 
10 
10 

II 
0 
3 
0 
0 

SHALLOW WELL SUMMARY -

Avenge 

Detected 

145 
33100 

576 

24J 
146 

34400 

9830 

1180 

20S 
8420 

26000 

43.4 

186 
27.6 

21.9 

5300 

Avenge 

Reported 

(with 1/2 detectioa limit) 

143 

33100 

494 

16 
108 

34400 

9830 

1180 

134 
8420 

26O00 

25 
318 
150 
21.2 

18.6 

O.I 
5300 

4.64 

4.29 

TOTAL 

Muimum 

Detected 

359 

52000 

2600 

32 

920 

IIIOOO 

28000 

4220 

530 
16200 

90000 

115 
575 
61.7 

i t s 

7800 

Miniuiuni 

Detected 

32 

13000 

13 

14.3 

23.7 

4400 

3400 

150 
43.3 

3600 

9600 

16.6 

31 
6.9 
5.7 

2300 

lB-1 

BG 

RW-««IB-I m 

I/I4fll 

Result Q 

23 
13200 

16 

5 U 

10 U 

VJHH 

3040 
«13 
38 

4S90 
10800 

NA 

10 U 
47 
2 U 

ai.9 
01 U 
NA 
2.5 U 
2.5 U 

IB-3 

BG 

RW-4«IB-3m 

9/13fll 

Result Q 
39 

16000 
13 
5 U 

115 U 
14000 
4800-
1700 

50 
3200 

14000 
25 U 
5 U 

190 
2.5 U 
13 

0.1 U 

NA 
5 U 
5 U 

IB-2 

BG 

RW-4 •IB-2 m 

4/2191 

Result Q 
96J 

a)200 
23.4 
U S 
616 

41700 
11400 
2240 

53.9 
3240 J 

16400 
NA 
10 U 

148 
6.8 
47 
O.I U 
NA 
15 U 
13 U 

Piequeocy 

of 

Detectioa 

3 
3 
3 

1 
I 

3 
3 
3 
3 
3 
3 
0 
0 
3 
1 

3 
0 
0 
0 
0 

ROCK WELL SUMMARY. TOTAL 

Avenge 

Detected 
53.4 

16500 
18.1 
24J 

616 
21000 
6410 
1580 
47.3 
3680 
13700 

128 
68 
29 

Average 

Repotted 

(with 1/2 deteoioo limit) 
53.4 

16500 
18.1 
11.3 
28.4 

21000 
6410 
1380 
47.3 
3680 
13700 

25 
8.33 
128 
3.77 
29 
0.1 

3.33 
3.33 

Maximum 

Detected 
96.2 

20200 
25.4 
24J 
62.6 

41700 
11400 
2240 
33.9 
4590 
16400 

190 
68 
47 

MiQiuuim 

Detected 
25 

13200 
13 

24.5 
616 
7260 
3040 

813 
38 

3200 
10800 

47 
6.8 
13 

DISSOLVED METALS 
PHASE/ROUND 

SUB AREA 

SAMPLE ID 

COW K T DATE 

6010W BARIUM 
6OI0W CALCIUM 
60(0W CHROMIUM 

^ COBALT 

, . < J ^ COPPER 
60IOW IRON 

6010W MAGNESIUM 
6010W MANGANESE 
6010W NICKEL 
60IOW POTASSIUM 
60I0W SODIUM 
60I0W ITN 
6010W VANADIUM 
6010W ZINC 
7060W ARSENIC 
7421W LEAD 
747ZW MERCmtY 

7610W PtTTASSIUM 
7740W SELENIUM 
7841W THALLIUM 

IB-1 

BG 

MW-I8S*IB-I ID] 

I/II/9I 

Result Q 
18 

29300 
5 U 
5 U 

10 U 
20 U 

3210 
349 

10 U 
5230 

30200 
NA 
10 U 
10 U 

2 U 
\ S U 
0.1 U 
NA 
2-5 U 
13 U 

IB-1 

BG 

MW-I8S«IB-2{D1 

4^8/91 

Resot Q 
28.9 

28300 
10.1 

5 U 
10 U 

121 
2230 
286 
139 

4010 
19800 

NA 
10 U 
10 U 
2 U 

I-S U 
OLI U 

NA 
25 U 
25 U 

IB-3 

BG 

MW-18S'IB-3pj 

9^1/91 

Result Q 
54 

16000 
5 U 
3 U 

115 U 
3.23 U 
2100 
390 
410 

4300 
29000 

25 V 
3 U 

28 
2.3 U 
13 U 
01 U 
NA 

5 U 
5 U 

D-1 

BG 

MW-lSS'D-ip] 

8/26/93 

Result Q 
36 

NA 
18 
5 U 

113 U 
NA 
NA 
NA 
480 
NA 
NA 
25 U 
3 U 

28 
5 U 

13 U 
0.1 U 
NA 

3 U 
5 U 

IB-1 

BG 

MW-I9S«IB-1 [Dl 

1/10/91 

Result Q 

13 
34400 

5 U 
5 U 

10 U 
42 U 

4330 
92 
10 U 

3610 
10300 

NA 
10 U 
10 U 
2 U 

13 U 
01 U 
NA 
13 V 
15 U 

IB-1 

BG 

MW-19S'IB-2(D1 

*n6»l 

Result Q 
Wi 

29600 
5 U 
5 U 

10 U 
216 

2800 
188 
197 

1500 U 
8390 

NA 
10 U 
10 U 
2 U 

\S U 
O.I u 

NA 
1 5 U 

2 3 U 

lB-3 

BG 

MW-19S'IB-3[D1 

9/12fll 

Result Q 

13 
40000 

5 U 

5 U 

I 2 J U 

3.25 U 

5000 

71 
20 U 

24O0 

10000 

23 U 

5 U 

10 U 

2 3 U 

2 3 U 

0.1 U 

NA 
5 U 

5 U 

n-i 

BG 

MW-19S'n-l(DJ 

8/26«3 

Resuh Q 

5 U 

NA 
5 U 

5 U 

113 U 

NA 
NA 
NA 
20 U 

NA 
NA 
25 U 

5 U 

10 U 

5 U 

1 5 U 

0.1 U 

NA 
3 U 

5 U 

BG 

MW-27S«n-l(Dl 

8C3S3 

Result Q 

35 
NA 

5 U 

5 U 

115 U 

NA 
NA 
NA 
20 U 

NA 
NA 
23 U 

5 U 

51 
5 U 

1 5 U 

01 U 
NA 

3 U 
3 U 

n-2 
BG 

MW-27S«n-2(D) 

5n* i 

Result Q 
65.8 

23000 

5 U 
5 U 

123 U 
300 

2900 
190 
20 U 

NA 
85000 

25 U 
5 U 

114 J 

5 U 
15 U 
0.1 U 

5200 
3 U 
5 U 

n-1 
BG 

MW-lSS'H-llDl 

8^5/93 

Result Q 

44 
NA 

5 U 

5 U 

115 V 

NA 
NA 
NA 
20 U 

NA 
NA 
23 V 

5 U 

110 
5 U 

1 5 U 

0.1 U 

NA 
5 U 

5 U 

n-2 

BG 

\ W - 2 8 S ' D , 7 P 1 

inm 
Result Q 

263 
12000 

5 U 

5 U 

123 U 

9 3 U 

5900 

t i 
20 U 

N^ 
14060 

23 V 

3 U 

343 J 

3 U 

1 5 U 

0 1 U 

2700 

5 U 

5 U 

n-1 
BG 

MW-33S*D-1[DJ 

8/24/93 

Result Q 

13 
NA 

5 U 

5 U 

115 V 

NA 
NA 
NA 
20 U 

NA 
NA 
25 U 

3 U 

10 U 

5 U 

1 3 U 

0.1 U 

NA 
3 U 

5 U 

n-2 
BG 

MW-33S'n-2(D] 

i n w 
Result Q 

10 
29000 

3 U 

5 U 

113 U 

23 
4300 

9.4 
20 U 

NA 
16000 

23 U 

5 U 

10 U 

5 U 

1 5 U 

0 1 U 

1500 

5 U 

3 U 

SHALLOW WELL SUMMARY . DISSOLVED 

of 

Detectioa 

13 
9 
2 
0 
0 
4 
9 
9 
4 
5 
9 
0 
0 
6 
0 
0 
0 
3 
0 
0 

Avenge 

Detected 

28.3 

26900 

14.1 

165 
3640 

180 
307 

3960 

24700 

146 

3130 

Avenge 

Repotted 

(with 1/2 detectioa Kmit) 

26.6 

26900 

6.29 

5 
11.8 

82 
3640 

180 
100 

3350 

24700 

23 
6.43 

68.1 

3.79 

111 
Ol 

3130 

4.29 

4.29 

Meximi^n 

Detected 

63.8 

40000 

18 

300 
3900 

390 
480 
5250 

85000 

343 

5200 

pq pllTfUlfp 

Detected 
10 

12000 
10.1 

23 
2100 
9.4 
139 

2400 
8390 

28 

1500 

IB-1 

BG 

RW-4«IB-1 [Dl 

1/14/91 

Reiult Q 
17 

12700 
5 U 
5 U 

10 U 
3200 
2490 
829 

10 U 
4780 
9920 

NA 
10 U 
20 

2_y 
13 U 
01 U 
NA 
15 U 
15 U 

IB-3 

BG 

RW-««IB-3p] 

9/13fll 

Result Q 
25 

14000 
5 U 
5 U 

115 U 
6300 
3700 
1600 

20 U 
3300 

14000 
23 U 
3 U 

43 
8.6 
15 U 
0.1 U 
NA 

5 U 
3 U 

IB-2 

BG 

RW-«'IB-2P] 

Result Q 
33.4 

18100 
5 U 
3 U 

10 U 
8360 
3170 
1920 

10 U 
1300 U 

17000 
NA 
10 U 

33.6 
2 U 

8.5 U 
01 U 
NA 
2J U 
13 U 

ROCK WELL SUMMARY - DISSOLVED 

Rretiua»i:y 

of 

Detectioa 
3 
3 
0 
0 
0 
3 
3 
3 
0 
2 

3 
0 
0 
3 
1 
0 
0 
0 
0 
0 

Avenge 

Detected 
25.8 

14900 

5950 
3790 
1450 

4040 
13600 

319 
8.6 

Avenge 

Reported 

(with 1/2 detectioa limit) 
25.8 

14900 
5 
5 

10.8 
3930 
3790 
1450 
13.3 
3190 
13600 

25 
8.33 
319 
4.2 

4.17 
Ol 

3.33 
3.33 

Maximum 

Detected 
35.4 

18100 

8360 
5170 
1920 

4780 
17000 

43 
8.6 

Miaimum 

Detected 
17 

12700 

3200 
2490 
829 

3300 
9920 

20 
8.6 

AH Rsahs in ug/l (ppb). 
AO ondetocted results listed tt 
half dctectioo Hmit 
(T] • mifilteRd svnple {total). 
[D] - filtered lample (dissolved). 

IZ-l/ndcaoctDd. 
J • Estimated result 
R - Rejected reculL 
NA-Not analyzed. 

V-. 
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/"•^ 
TABLE 4 
CRANSTON SITE 
PRODUCTION AREA 
SHALLOW GROUNDWATER O R G / ( L N I C DATA 

PHASE/ROUND 

SUB AREA 

SAMPLE m 

COLLECT DATE 

VOLATILK ORGANICS 

HALOGENATED 

8240W l.l.l.TRICHLOROEniANB 

8240W Ll-DICHLOROETHANE 

8240W CHLOROBENZENE 

8240W CHLOROFORM 

8240W TBTRACHLOROEIHENB 

8240W TRANS- l»Oia iU)R0EniQ<E 

t240W tODOMETRANE 

8240W TRICHLOROETHENE 

8240W VBJVLCHLORroB 

AROMATICS 

8240W BENZENE 

8240W ETHYLBENZENE 

8240W MAP-XYLENE 

8^tOW O-XVLENE 

8J40W TOLUENE 

KETONES/ALDEHYDES 

8140W l-BUTANONB 

SEMI-VOLATDJE O R G A N I C S 

B A S K N K U T R A t S 

PAHi 

8 r o W l-MBTHYLNAPHTHALENB 

S170W BQ<ZO(A)ANrHRACENE 

STOW 'BENZO(A)FYRENE 

8270W BENZCHBJlUORANrHENE 

8270W BENZO(OJm'ERYLENE 

8270W BENZOOOPLUORANIHENE 

8270W CHRYSENE 

82;0W DIBBNZ(AJDANTHRACENE 

8270W FLUORANTHENE 

S270W INMN0(1A3-CD)PYRENE 

8270W NAPmHAlHJE 

8Z70W PHENANIHRENE 

8270W PYRENE 

PBTHALATES 

8270W BIS(2*nnXHEXYL)PHTHALATE 

S270W BUTYLBENZYLPHniALATE 

8270W DI-N-BUTYLPimiALAlB 

8270W DIEIHYLPHTHALATE 

HALOGENATED 

8270W IA4.TTIICHL0R0BENZENE 

8270W IJ-DICHLOROBENZBIB 

8270W 1>D1CIILOROBENZB4E 

J270W lADICHLOROBENZBNB 

B270W *CHL0ROANnjNB 

8270W BIS(2.CHL0R0ETH0XY)MErHANE 

8270W BIS(2<BL0R0BmVL)ErHER 

OTHER BASE NEUTRALS 

8270W J-NIIROAMUNB 

A C m EXTRACTABLES 

PHENOLS 

8270W 2^J>iaiL0ROPHENOL 

J270W MULOROPHENOL 

B270W 4<3nX)R0.3-METHYLPHENOL 

ei70W PENTACHLOROPHENOL 

8270W 2^DIMBIHVLPHEN0L 

C27IW J-MBnr.TJ>KENOL 

S270W 3*4-MBmYLPHENOL 

8270W 4-MBraYLPHENDL 

8270W 4-NnROPHENOL 

8rOW PHQIOL 

ei70W 1&.DICHL0R0PHEN0L 

OTHER ACID EXTRACTABLES 

8270W BENZTL ALCOHOL 

8270W l.I-BIPHENVL 

8270W 1/4-DlOXANE 

B270W lCYClOHEXENE-1-OL 

8270W 2<YCL0HEXENE.1-0NE 

8270W ACETOPHENONE 

8270W ANUNB 

8270W BUTAZOLIDIN 

8270W O-TOLUmiNE 

FINGERPRINT COMPOUNDS 

8270W TINUVm327 

8270W KOASAN DP-300 

PCBa 

8080W PCB-1248 

SOSOW PCB-1260 

ORGANOCHLORII«E PESTICIDES 

8080W 4,4'-DDD 

8080W 4.4-DDE 

8080W 4,4-DDT 

8080W ALDRIN 

8080W AlPHA-BHC 

SOSOW ALPHA-CHLORDANE 

SOSOW DELTABHC 

SOSOW DIELDRIN 

SOSOW ENDOSULFAN n 

SOSOW ENDRIN 

SOSOW ENDRIN ALDEHYDE 

8080W OAMMA-BHC 

wnOW- -:GMA4A.C11LO»X*.HB 

SOSOW HEPIACHLOR 

SOSOW HEPTACHLOR EPOXTOE 

SOSOW BODRIN 

ORGANOPHOSPHOROUS P E S n C I D E S 

8I4ZW DIMETHOATE 

S14ZW FAMFHUR 

S14ZW SULPCnBT 

HERBICIDES 

S15ZW 2A5-TP(Sn,VEX) 

S15ZW 2,4J) 

813ZW DINOSEB 

CHLORINATED DIOXINS AND F i m A N S 

8270W TRCBF 

B - l 

ACiC13 

MW-lSTB-l 

12/&W) 

Result Q 

123 U 

123 U 

IIOOO 

123 U 

125 U 

123 V 

125 U 

125 U 

250 U 

123 V 

320 

240 I 

48 I 

123 U 

230 U 

5 5 V 

3.3 U 

5 J U 

3 3 U 

5 3 U 

3 J U 

3.5 U 

3 3 U 

3 3 U 

5 5 V 

7 J 

33 U 

5 5 U 

0.3 V 

5 5 V 

5 3 U 

5 5 U 

. 3.5 U 

3 J 

1 J 

1 1 

8 J 

1 J 

SS V 

265 U 

! J V 

240 

3.5 U 

26.5 U 

5 5 V 

5 5 V 

NA 

1 J 

26J U 

36 

5 3 U 

5 3 U 

NA 

NA 

NA 

NA 

3 J 

3 J 

2«J U 

1 1 

2«J V 

26.5 V 

0 5 L 

1 I 

0.03 L 

0.05 I 

O.I I 

0.03 I 

0.05 I 

0.03 I 

0.03 I 

0.03 I 

0.133 I 

0.05 I 

O.I I 

0.03 I 

O.M.-I. 

0.03 I 

0.03 I 

0.03 I 

OJ I 

• U l 

0.26 U 

0.093 U 

0.63 U 

0.63 

lOJ U 

IB-2 

A0C13 

MW-lS*IB-2 

4 m / 9 l 

Retnlt Q 

600 U 

600 U 

21000 

600 U 

600 U 

600 U 

600 U 

600 U 

1230 U 

600 U 

1100 J 

1100 I 

200 I 

600 U 

1230 U 

4.S U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.S U 

4.8 U 

4.8 U 

4.B U 

4.8 U 

11 

4.8 U 

4.8 U 

4.S V 

4.8 U 

1 I 

1 J 

4.8 U 

3 J 

1 I 

3 1 

10 

4.8 U 

4.8 U 

24 U 

4.8 U 

67 

4.8 U 

R R 

4.8 U 

4,8 U 

NA 

2 J 

24 U 

4.8 U 

4.8 U 

4.8 U 

NA 

NA 

NA 

NA 

7 J 

3 J 

24 U 

4.8 U 

24 U 

24 U 

4.73 U 

9.5 U 

0.473 U 

0.473 U 

0.93 U 

0.473 U 

0.473 U 

0.473 U 

I 0.473 V 

J 0.473 U 

1.43 U 

; 0.475 U 

0.93 U 

0.473 IJ 

0.475 . U 

0.475 U 

0.473 U 

0.473 U 

0.12 ) 

12 U 

0.24 U 

0.08 U 

1.4 J 

R 

9.5 U 

B . 3 

A0C13 

MW.1S1B.3 

9/1191 

Result Q 

230 U 

250 U 

18000 

250 U 

250 U 

230 U 

230 U 

230 U 

500 U 

250 U 

250 U 

340 J 

250 U 

250 U 

5000 U 

1.2 J 

3 U 

3 U 

3 U 

5 U 

5 U 

5 V 

5 U 

5 U 

3 U 

9 3 I 

3 U 

3 U 

2 1 V 

3 U 

3 U 

5 U 

5 U 

3.8 J 

0.88 ; 

1.6 J 

IS u 

3 U 

3 U 

23 U 

1.4 3 

86 

3 U 

23 U 

4.7 J 

1.73 J 

12 ) 

NA 

23 U 

16 

5 U 

5 U 

NA 

1 4 J 

NA 

NA 

1 1 J 

25 U 

8.2 J 

3 U 

30 U 

30 U 

0.23 U 

0.3 U 

0.05 U 

0.3 J 

0.03 U 

0.023 U 

0.023 U 

0.05 U 

0.025 U 

0.03 U 

0.03 U 

0.03 U 

0.03 U 

0.023 U 

. . - .0.05 U 

0.19 

0.023 U 

0.01 U 

2 U 

0.73 U 

0.3 U 

0.03 U 

0.23 U 

NA 

NA 

B - I 

A0C13 

MW-2S'IB-1 

1/13/91 

Result Q 

230 U 

250 U 

9000 

250 U 

250 U 

140 J 

MO U 

250 U 

300 U 

IOO I 

250 U 

IOO J 

54 J 

1000 

300 U 

5 U 

5 U 

3 U 

1 J 

2 ) 

1 J 

3 V 

3 J 

5 U 

2 J 

26 

1 I 

5 U 

1 1 

5 U 

1 J 

5 U 

5 U 

34 

3 U 

1 J 

5 U 

5 U 

3 U 

24 U 

3 U 

23 

5 U 

3 I 

7 J 

8 1 

' N A 

36 

24 U 

9 J 

5 U 

5 U 

NA 

NA 

NA 

NA 

5 U 

5 U 

9 J 

3 U 

24 U 

24 U 

0.243 U 

0.483 U 

0.0243 U 

0.0243 U 

0.04J5 U 

0.0243 U 

0.0245 U 

0.0245 U 

0.0245 U 

0.0245 U 

0.075 U 

0.0245 U 

0.0485 U 

0.0245 U 

. .. .0.0743 V 

0.0245 U 

0.0245 U 

0.095 

0.95 U 

1 4 U 

0.475 U 

0.08 U 

OJS U 

0.07 U 

9.3 U 

IB-2 

A0CI3 

MW-2S>IB-2 

vam 
Resell Q 

125 U 

125 U 

3900 

125 U 

125 U 

130 J 

125 U 

123 U 

600 

84 ; 

125 U 

77 J 

45 J 

730 

250 U 

4.S U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

2 J 

4.8 U 

4.8 U 

4.S U 

4.S U 

4.8 U 

1 I 

4.S U 

3 J 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

24 U 

4 8 V 

4 J 

4.8 U 

24 U 

4.8 U 

. .4.8 V 

NA 

6 J 

24 U 

4.8 U 

4.8 U 

4.8 U 

NA 

NA 

NA 

NA 

4.8 U 

4.S U 

24 U 

4.8 U 

24 U 

24 U 

475 U 

9 3 U 

0.473 U 

0.473 U 

095 U 

0.473 U 

0.475 U 

0.475 U 

0.475 U 

0.475 U 

1.45 U 

0.475 U 

0.95 U 

0.47S U 

. . . 0.47.̂  » 

0.475 U 

0.475 U 

0.473 U 

0.473 U 

1.2 U 

0.037 J 

0.08 U 

0.33 U 

0.0i6 1 

9.3 U 

IB-3 

ACIC13 

MW-2S1B-3 

9/17/91 

Remit Q 

250 U 

250 U 

4200 

250 U 

230 U 

250 U 

250 U 

250 U 

300 U 

230 V 

250 U 

250 U 

250 U 

250 U 

3000 U 

0.6 ; 

5 U 

5 U 

5 U 

5 U 

3 U 

3 U 

3 U 

0.3 J 

3 U 

12 

0.9 J 

0.2 I 

0.35 U 

5 U 

2.4 J 

5 U 

5 U 

47 

5 U 

5 U 

5 U 

5 U 

5 U 

25 U 

3 U 

33 

26 

23 U 

8.9 J 

4.9 1 

38 

NA 

23 U 

13 

3 U 

3 U 

NA 

5 U 

NA 

NA 

5 U 

25 U 

19 1 

3 U 

50 U 

30 U 

3 U 

10 U 

1 U 

1 U 

1 u 

1.23 U 

0.3 U 

1 U 

0.5 U 

1 u 

1 u 

1 u 

1 u 

0.5 U 
1 •; 

0 3 U 

0.5 U 

0.2 U 

2 U 

0.75 U 

0.82 

0.05 U 

0.25 U 

NA 

NA 

B - I 

A0CI3 

MW-3S*m-l 

1/11/91 

Result Q 

1 5 U 

1 5 U 

1.3 ; 

1 5 U 

1 5 U 

1 3 U 

1 5 U 

1 5 U 

5 U 

2 3 U 

1 5 U 

13 U 

1 5 U 

1 5 U 

5 U 

5 U 

1 J 

5 U 

5 U 

5 U 

5 U 

3 V 

5 U 

8 I 

5 U 

5 U 

5 U 

6 J 

3 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

24 U 

5 U 

5 U 

5 U 

24 U 

5 U 

5 U 

NA 

3 U 

24 U 

5 U 

5 U 

5 U 

NA 

NA 

NA 

NA 

5 U 

5 U 

24 U 

5 U 

24 U 

24 U 

0.047 U 

0.095 U 

0.0047 U 

0.0047 U 

0.0095 U 

0.0047 U 

0.0047 U 

0.0047 U 

0.0047 U 

0.0047 U 

0.014 U 

0.0O47 U 

0.0095 U 

0.0047 U 

.. ?.0n47. IJ 

0.0047 U 

0.0095 U 

0.0047 U 

0.475 U 

1.2 U 

0.235 U 

0.08 U 

035 U 

0.07 U 

I S U 

B-2 

A0C13 

MW-3S«lB-2 

4/19/91 

Remit Q 

1 5 U 

1 5 U 

1 3 U 

1 3 U 

I S U 

1 5 U 

1 5 U 

1 5 U 

5 U 

2.3 U 

1 5 U 

1 5 U 

1 5 U 

1 5 U 

5 U 

4.75 U 

1 J 

4.75 U 

4.75 U 

4.75 U 

4.73 U 

0.7 J 

4.73 U 

7.4 J 

4.75 U 

475 U 

4.75 U 

3.6 J 

4.75 U 

4.75 U 

0.38 J 

0.9 I 

4.75 U 

4.75 U 

4.75 U 

475 U 

4.75 U 

4.75 U 

4.75 U 

24 U 

4.73 U 

4.75 U 

4.73 U 

24 V 

4.73 U 

4,73 U 

NA 

4.73 U 

24 U 

4.73 U 

4.75 U 

4.75 U 

NA 

NA 

NA 

NA 

475 U 

4.75 U 

24 U 

4.73 U 

24 U 

24 U 

0.0475 U 

0.095 U 

0.00475 U 

0.00475 U 

0.0095 U 

0.00473 U 

0.00473 U 

0.0O473 U 

0.00475 U 

0.00475 U 

0.0145 U 

0.00475 U 

0.0095 U 

0.00475 U 

.O.n0473_U 

0.00475 U 

0.00475 U 

0.00475 U 

0.475 U 

1.2 U 

0.24 U 

O.OS U 

0.53 U 

0.07 U 

9.3 U 

B-3 

A0C13 

MW.3S1B-3 

9/17/91 

Renll Q 

1 5 U 

1 5 U 

3.4 J 

1 5 U 

1 5 U 

1 5 U 

1 5 U 

1 5 U 

3 U 

1 3 U 

1 5 U 

1 3 U 

1 5 U 

1 5 U 

50 U 

5 U 

3 U 

5 U 

5 U 

5 U 

5 U 

3 U 

5 U 

9.2 I 

5 U 

5 U 

5 U 

8.1 J 

0.55 V 

5 U 

5 V 

5 U 

5 U 

3 U 

3 U 

3 U 

3 U 

3 U 

5 U 

25 U 

5 U 

5 U 

5 U 

23 U 

3 U 

5 U 

3 U 

NA 

25 U 

3 U 

5 U 

5 U 

NA 

5 U 

NA 

NA 

5 U 

25 U 

250 U 

5 V 

50 U 

50 U 

0.23 U 

0.5 U 

0.03 U 

0.03 U 

0.05 U 

0.023 U 

0.023 U 

0.05 U 

0.023 U 

0,03 U 

0.05 U 

0.05 U 

0.05 U 

0.025 U 

. . _ ..:.0.05-.L 

0.025 U 

0.025 U 

0.01 U 

2 U 

0.75 U 

0.3 U 

0.05 U 

0.25 t 

NA 

NA 

m-1 

SWMUll 

MW-4S-1B-1 

1/14/91 

Reiilt Q 

5 J 

4 J 

76 1 

2.3 U 

2 J 

15 U 

1 5 U 

2.5 U 

5 U 

5 t 

340 

990 

390 

26000 J 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 V 

5 U 

5 U 

3 U 

4 J 

5 U 

5 U 

5 V 

5 U 

5 U 

5 U 

5 U 

23 

3 U 

3 U 

3 U 

5 U 

5 U 

24 U 

12 

4 J 

3 U 

24 U 

12 

49 

NA 

43 

24 U 

4 J 

5 U 

6 J 

NA 

NA 

NA 

NA 

7 J 

2 J 

24 U 

5 U 

24 U 

22 J 

R 

R 

R 

R 

R 

R 

0.14 J 

R 

R 

" 
R 

0.086 I 

R 

R 

. .. R 

R 

R 

R 

0.475 U 

1.2 U 

0.24 U 

0.067 J 

0.6 U 

0.07 V 

9.5 U 

m.2 

SWMUll 

MW-4S«m-2 

4/19/91 

Retull Q 

30 U 

50 U 

76 1 

50 U 

50 U 

50 U 

30 U 

. 50 U 

100 U 

50 V 

410 J 

1200 

. 430 J 

36000 

100 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 V 

4.8 U 

4.8 U 

4.8 U 

3.4 J 

4.B U 

4.8 U 

4.8 U 

4.8 U 

0 7 J 

13 J 

4.8 U 

27 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

24 U 

10 

4.8 U 

5.2 J 

24 U 

10 

41 

NA 

23 

24 U 

4.9 J 

4.8 U 

8,4 J 

NA 

NA 

NA 

NA 

6.4 J 

1.4 J 

24 V 

4.8 U 

24 U 

32 J 

4.73 U 

9.5 U 

0.473 U 

0.475 U 

0.9S U 

0.475 U 

0.473 U 

0,473 U 

0.475 U 

0.473 U 

1.43 U 

0.475 U 

0.93 U 

0.475 U 

047^. IJ 

0.473 U 

0.473 U 

0,473 U 

0.475 U 

O.I J 

0.24 U 

0.08 U 

035 U 

0.07 V 

9.5 U 

B - 3 

SWMUll 

MW-4S«B-3 

9/16^1 

Retnlt Q 

250 U 

250 U 

250 V 

230 U 

250 U 

150 U 

230 U 

230 U 

300 U 

230 U 

230 U 

950 

400 

20000 

500 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

3 U 

5 U 

5 U 

5 U 

5.4 J 

5 U 

5 U 

1.3 J 

5 U 

3 U 

5 U 

5 U 

32 

5 U 

5 U 

5 U 

5 U 

5 U 

23 U 

20 

3.6 J 

16 

25 U 

12 

45 

32 

NA 

23 U 

8.5 1 

. 5 U 

5 U 

NA 

5 U 

NA 

NA 

7 1 J 

25 U 

230 V 

3 U 

50 U 

15 J 

1 5 V 

5 U 

0.5 U 

0.5 U 

0.5 U 

0.23 U 

0.23 U 

0 3 U 

0.25 U 

0.3 U 

OJ U 

0 3 U 

OJ U 

0.23 U 

i \ J_ t 

0.23 U 

0.25 U 

0.1 U 

2 U 

0.73 • U 

0 3 U 

0.05 U 

0.25 U 

NA 

NA 

B - l 

A A 0 n 5 

MW-5S'B-1 

1/15/91 

Result Q 

1 5 U 

1 5 U 

2 3 U 

1 5 U 

1 5 U 

1 5 U 

1 5 U 

1 5 U 

5 U 

1 3 V 

1 3 U 

1 5 U 

1 5 U 

1 5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

3 1 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

24 U 

5 U 

5 U 

5 U 

24 U 

5 U 

5 U 

NA 

5 U 

24 U 

5 U 

5 U 

5 U 

NA 

NA 

NA 

NA 

5 U 

5 U 

24 V 

5 U 

24 U 

24 U 

0.0475 U 

0.095 U 

0.OCM75 U 

0.00475 U 

0.031 J 

0.00475 U 

0.0O473 U 

0.079 

0.021 

0.036 J 

0.0145 U 

0.00475 U 

0J)095 U 

0.00475 U 

0.12 ._ 

0.00475 U 

0.054 

0.0O175 U 

0.475 U 

1.2 U 

024 U 

0.08 U 

035 U 

0.07 U 

9 J U 

B - 2 

AA0I15 

MW-5S>B-2 

4/2291 

Result Q 

1 5 U 

1 5 U 

1 3 U 

1 5 U 

1 5 U 

1 5 U 

1 3 U 

1 5 U 

5 U 

2 3 U 

1 5 U 

1 5 U 

1 5 U 

1 5 U 

5 U 

4.8 U 

4.S U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.S U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

24 U 

4.8 U 

4.8 U 

4.8 U 

24 U 

4.8 U 

4.8 U 

NA 

4.8 U 

24 U 

4.8 U 

4.8 U 

4.8 U 

NA 

NA 

NA 

NA 

4.8 U 

4.8 U 

24 V 

*.t U 

24 U 

24 U 

1.7 

0.095 U 

0.00475 U 

0,00475 U 

0.0095 U 

0.00475 U 

0.00475 U 

0.00475 U 

0.00475 U 

0.0O473 V 

0.0145 U 

0.00475 U 

0.0095 U 

0.014 

0 00475 t l 

0.00475 U 

0.00475 U 

000475 U 

0.475 U 

1.2 U 

024 U 

O.OS U 

0 J 5 U 

0.07 U 

9 J U 

B - l 

SWMU2 

MW-lOSTB-l 

t/l(kf91 

Reeult Q 

1 5 U 

1 5 U 

1 5 U 

1 5 U 

1 3 U 

1 5 U 

1 3 U 

1 5 U 

5 U 

2 3 V 

I S U 

1 3 U 

1 5 U 

1 5 U 

5 U 

5 U 

5 U 

5 U 

3 U 

5 U 

5 U 

3 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

24 U 

3 V 

5 U 

3 U 

24 U 

5 U 

5 U 

NA 

5 U 

24 U 

5 U 

5 V 

5 U 

NA 

NA 

NA 

NA 

5 U 

5 U 

24 U 

5 U 

24 U 

24 U 

0.048 U 

0.095 U 

0.0048 U 

0.0084 J 

0.023 

0.0048 U 

0.013 

0.0048 U 

0.032 

0.0048 U 

0.0069 J 

0.0O48 U 

0.011 J 

0.0048 U 

. 0.11 

0.0048 U 

0.0048 U 

00048 U 

0.475 U 

1.2 U 

0.24 U 

0.085 U 

0.6 U 

0.073 U 

9 J U 

IB-2 

SWMU2 

MW-I0S«B.2 

mim 
Remit Q 

1 5 U 

1 5 U 

1 3 V 

1 3 U 

1 5 U 

1 5 U 

1 3 U 

1 5 U 

5 U 

1 3 U 

1 3 U 

1 5 U 

1 5 U 

1.6 J 

5 U 

4.7 U 

4.7 U 

4 7 U 

4.7 U 

4.7 U 

4 J U 

4.7 U 

4.7 U 

4.7 U 

4.7 U 

4.7 U 

4.7 U 

4 7 U 

4.7 U 

4 7 U 

4 7 U 

4 7 U 

4.7 U 

4.7 U 

4.7 U 

4.7 U 

4.7 U 

47 U 

47 U 

23J U 

4.7 U 

47 U 

47 U 

23.5 U 

4.7 U 

4.7 U 

NA 

47 U 

23J U 

4.7 U 

4 7 U 

47 U 

NA 

NA 

NA 

NA 

47 U 

4 7 U 

23J U 

47 U 

23J U 

23J U 

0.047 U 

0.095 U 

0.0047 U 

0.0047 U 

0.011 J 

0.013 

0.0047 U 

0.0047 U 

0.0047 U 

0.012 

0.014 U 

0.0047 U 

0.0093 U 

0.0047 U 

. . 0.0047.. U 

0.0047 U 

0.0047 U 

0.0O47 U 

0.47 U 

1.2 U 

0.235 U 

0.08 U 

035 U 

0.07 V 

9 J U 

B-3 

SWMU2 

MW-10S1B.3 

9/13fll 

Result Q 

15 U 

1 5 U 

1 5 V 

15 U 

13 U 

1 5 U 

1 3 U 

I S U 

5 U 

1 5 U 

15 U 

1 5 U 

1 5 U 

15 U 

50 U 

5 U 

3 U 

5 U 

5 U 

3 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

0.4 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

3 V 

10 U 

5 U 

5 U 

25 U 

3 U 

5 U 

5 U 

25 U 

5 U 

3 U 

5 U 

NA 

25 U 

3 U 

5 U 

- 5 U 

NA 

5 U 

NA 

NA 

5 U 

25 U 

250 V 

5 U 

SO U 

50 U 

0.25 U 

OJ U 

0.03 U 

0.03 U 

0.05 U 

0.025 U 

0.025 U 

0.03 U 

0.023 U 

0.05 V 

0.05 U 

0.05 U 

0.05 U 

0.025 U 

005 t! 

0.025 U 

0.025 U 

0.01 U 

2 U 

0.75 U 

OJ U 

0.03 U 

023 U 

NA 

NA 

An lemlu la uf/I (ppb). 

AH ondetected lenlt i liited it halT-detectlon UmlL 

U - Undetected. 

J • Efltiiiuited refttlL 

R - Rejected renlL 

NA - Not nudyxod. 

P - Estlmited nuuUmm cooceatntiofi. 

D - Stmple dlhited. 
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TABLE 4 . . \ j5 j^ 
CRANSTON sifE 
PRODUCnONAREA 
SHALLOW GROUNDWATER ORGANIC DATA 

w 

PHASE/ROUND 

SUBAREA 

SAMPLEffil 

COLLECT DATE 

VOLATILK ORGANICS 

HALOGENATED 

8240W l.l.I-naCHLOROETHANE 

S240W I.l-DICHLOROETHANG 

8240W CHLOROBENZENE 

8240W CHLOROFORM 

S2tOW TETRACHLOROBIHENE 

SIMW T1tANS-1.24>ICHLOROETHENE 

S240W lODOMETHANE 

SJ40W TMCHLOROBTHENB 

BJ40W VWVLCHLORIDB 

1 AROMATICS 

8240W BQIZENB 

8240W EIHYLBENZQIE 

8240W MAP-XYIENB 

B240W O.XVLBN8 

B540W TOLUENE 

KETONES/ALDEHYDES 

8240W 2.BUTAN0NB 

SEMI-VOLATILE ORGANICS 

BASE NEUTRALS 

PAHi 

SrOW 2-MBTHYLNAPmHALENB 

l>270W BBNZO(A)ANIHRACENE 

8270W BBNZO(A)PYRBNE 

SrOW BENZO(BfLUORANrHENE 

SI70W BENZO(0«I)PERYLENE 

8270W BBNZO(K)FLUORANTHENE 

J270W CHRYSENE 

8270W bmENZ(AJDANTHRACENE 

I8270W FLUORANTHENE 

S270W INDEN0(IA3-CD)PYRENE 

8270W NAPHTHALENE 

S270W PHENANTHRENE 

S270W PYRENE 

PHTHALATES 

8270W BIS(tBTHYLHEXYL)PmHALAra 

8270W BUTVLBENZVLPHTHALAIE 

S270W DI-N-BUTYLPHTHALATE 

,8270W DBTHYLPKIHALATB 

HALOGENATED 

8270W 1A4.TRICHL0R0BENZENE 

8270W 12-DICHLOROBEN2ENE 

8270W 1>DICHL0R0BENZENE 

8Z70W I^OICHLOROBENZENB 

SrOW 4-CHLOROANnjNE 

8270W BIS{2.CHL0R0ETH0XY)MErHANE 

S270W BIS(2<3IL0R0ErHYL)ErHER 

OTHER BASE NEUTRALS 

SIJOW INIIROANILINB 

ACID EXTRACTABLES 

PHENOLS 

S270W 14-DICHLOROPHENOL 

8270W J^HLOROPHBNOL 

8270W 4-CHLORO-3-MBTHYLPHENOL 

B270W PENTACHLOROPHENOL 

8270W 2,4-DIMErHYLPHENOL 

I270W JMBTHlflPHENOL 

8270W 344-MBraVlPHENOL 

8270W 4-MEIHYlPHENOL 

8270W 4MIROPHENOL 

8270W PHENOL 

S270W 16.DICHL0R0PHEN0L 

OTHER ACID EXTRACTABLES 

8270W BENZYL ALCOHOL 

srOW l.l-BIPHENYL 

8270W 1,4-DIOXANE 

8270W 2CYCL0HEXENE-1-OL 

8270W lCYCLOHEXENB-1-ONE 

8270W ACETOPHENONE 

8270W ANttJNB 

S270W BUTAZOLIDIN 

8270W O-TOLUIDDIB 

FINGERPRINT COMPOUNDS 

8270W TINUVIN 327 

S270W IROASAN DP-300 

PCBi 

SOSOW • PCB-1248 

'sosow FCB-i2eo 

ORGANOCHLORINE PESTICIDES 

SOSOW 4,4'-DDD 

SOSOW 4.4-DDB 

I8080W 4,4'-DEri 

.SOSOW ALDRIN 

SOSOW ALPHA-BHC 

8080W ALPHACHLOBDANE 

SOSOW DELTABHC 

SOSOW DIELDRIN 

SOSOW ENDOSULFAN n 

8080W ENDRIN 

SOSOW ENDRIN ALDEHYDE 

SOSOW aAMMAr<30/>RDANB 

8080W HEPTACHLOR 

8080W HEPTACHLOR EPOXIDE 

SOSOW ISODRIN 

ORGANOPHOSPHOROUS PESTICIDES 

S14ZW DIMETHOATE 

isi4ZW PAMPHUR 

814ZW SUUOIEPP 

HERBICIDES 

815ZW 14J-TP(S1LVEX) 

8I3ZW 14-D 

815ZW DINOSEB 

CHLORINATED DIOXINS AND FURANS 

8270W TRCDF 

B - l 

SWMU7 

MW-12S«IB-1 

1/15/91 

Result Q 

25 U 

25 U 

25 U 

25 U 

25 U 

25 U 

25 V 

25 U 

50 U 

25 U 

390 

2400 J 

330 

1300 

50 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

2 J 

5 U 

5 U 

2 J 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

3 U 

3 U 

3 U 

3 U 

M U 

5 U 

5 U 

5 U 

24 U 

19 

17 

NA 

1100 

24 V 

17 

5 U 

5 U 

NA 

NA 

NA 

NA 

1 J 

5 U 

24 U 

5 U 

24 U 

24 U 

0.0485 U 

0.095 U 

0.025 

0.00485 U 

0.0095 U 

0.00485 V 

0.0O48S U 

0.00483 U 

0.00483 V 

0.0O4J3 U 

0.0145 V 

0.0O485 U 

0.0095 U 

0.0O485 U 

0.00485 U 

0.00485 U 

0.00483 U 

0.01 

OM V 

12 V 

024 U 

0.08 U 

0.6 U 

0.07 U 

9 J U 

IB.2 

SWMU7 

MW.12S'IB.2 

*n2J91 

Reran Q 

1 3 U 

1 3 U 

1 5 U 

1 5 U 

1 5 U 

1 5 U 

1 3 U 

1 5 U 

5 U 

1 5 U 

530 I 

2000 J 

360 I 

26 J 

5 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

6 8 J 

4.8 U 

4.8 U 

4.S U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4 8 U 

4.8 U 

4.8 U 

24 U 

4.8 U 

4.8 U 

4.8 U 

24 U 

42 

1.7 J 

NA 

4.1 J 

24 U 

4.8 U 

4.8 \ i 

4.8 U 

NA 

NA 

NA 

NA 

12 

4.8 U 

14 U 

4.8 U 

1.4 J 

24 U 

4.75 U 

30 

0.475 U 

0.475 U 

0.95 U 

0.475 U 

0.475 U 

0.475"Tj 

0.475 U 

0.475 V 

1.45 U 

0.475 U 

0.95 U 

0.475 U 

0.473 U 

0.475 U 

0.473 U 

0.475 U 

0.475 U 

12 U 

0.24 U 

0.08 U 

OJS U 

0.07 U 

4.4 ; 

IB.3 

SWMU7 

MW.12S-1B-3 

9/1W91 

Reran Q 

25 U 

25 U 

25 U 

25 U 

25 U 

25 U 

25 U 

25 U 

50 U 

25 U 

350 

7800 

3300 

130 

500 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

4 J 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

3 U 

3 U 

3 U 

3 U 

25 U 

5 U 

5 U 

5 U 

25 U 

3 J 1 

340 D 

NA 

23 U 

3 U 

5 U 

5 U 

NA 

5 U 

NA 

NA 

1.4 1 

2 5 U 

250 U 

5 U 

50 U 

50 U 

1.25 U 

22 1 

0.25 U 

0.25 U 

0.23 U 

0.125 U 

0.125 U 

0.25 U 

0125 U 

0.25 U 

0.25 U 

0.25 U 

0-23 U 

0.125 U 

C.25 V 

0123 U 

0123 U 

0.05 U 

2 U 

0.75 U 

0.3 U 

0.05 U 

025 U 

NA 

NA 

B - I 

SWMUB 

MW-13S'B-I 

1/10191 

Result Q 

2 J U 

3.8 ; 

29 

1 5 U 

1 5 U 

1 5 U 

1 3 U 

1 5 U 

5 U 

1 5 U 

720 

870 

150 

1.1 I 

5 U 

5 U 

5 U 

2 J 

I I 

3 I 

2 I 

5 U 

5 U 

5 U 

3 J 

1 J 

5 U 

2 I 

5 U 

5 U 

5 U 

5 U 

3 U 

3 U 

5 U 

5 U 

5 U 

5 U 

5 U 

24 U 

5 U 

5 V 

S V 

24 U 

r 
4 J 

NA 

23 

8 J 

5 U 

5 U 

5 U 

NA 

NA 

NA 

NA 

3 J 

19 

24 U 

5 U 

24 U 

10 J 

0.48 U 

0.93 U 

0.41 

0.048 U 

0.095 U 

0.048 U 

0.048 U 

1 0.048 U 

0.048 U 

0.048 U 

0.145 U 

0.048 U 

0.095 U 

0.49 

2.4. 

0.048 U 

0.048 U 

0.048 U 

0.5 U 

1.25 U 

0255 U 

0.08 U 

0.6 U 

032 

9.5 V 

B-2 

SWMUS 

MW-13SnB-2 

4m/9i 
Reran Q 

I S U 

19 J 

9.4 

25 U 

2 5 U 

2 5 U 

2 5 U 

1 5 U 

5 U 

1 5 U 

37 J 

4.6 J 

1 1 J 

u u 

5 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.S U 

4.8 U 

4 8 U 

4.S U 

0.72 J 

4.8 U 

4.8 U 

0.78 1 

07 J 

4.S U 

4.8 U 

OJS J 

0.72 J 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4,8 U 

24 U 

4.8 U 

4.8 U 

4,8 U 

24 U 

3 J 

4.8 U 

NA 

4.8 U 

24 U 

4.8 U 

4.8 U 

4.8 U 

NA 

NA 

NA 

NA 

4.8 U 

I J ) 

24 U 

4.8 U 

24 U 

3.8 J 

4.75 U 

9 J U 

0.475 U 

0.475 U 

0.9S U 

0.475 U 

0.475 U 

0.475 U 

0.475 U 

0.475 V 

\AS V 

0.475 V 

0.95 U 

, 0.475 U 

0.475 U 

0.475 U 

0.475 U 

0.475 U 

012 J 

12 U 

024 U 

0.08 U 

OJS U 

0.07 U 

9 3 U 

B-3 

SWMUS 

MW-13S'IB-3 

9/13/91 

Reran Q 

l i s U 

113 U 

115 U 

123 U 

115 U 

115 U 

115 U 

115 U 

25 U 

l i s U 

280 

380 

230 

14 J 

250 U 

07 J 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

0.4 J 

3 U 

0.8 I 

1 J 

OJ J 

6 3 U 

3 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

10 U 

5 U 

1.8 I 

25 U 

5 U 

5 U 

5 U 

25 U 

S.S J 

5 U 

16 

NA 

25 U 

5 U 

5 U 

5 U 

NA 

5 U 

NA 

NA 

6.3 J 

1.4 J 

82 J 

5 U 

3 J 

6 5 J 

1 5 U 

5 U 

OJ U 

OJ U 

OJ U 

0.25 U 

0.25 U 

OJ u 

0.25 U 

OJ U 

OJ U 

OJ u 

OJ u 

0.25 U 

OJ t 

0.25 U 

025 U 

01 U 

2 U 

0.75 U 

0 3 V 

0.05 U 

025 U 

NA 

NA 

B - l 

SWMUll 

MW.14S*B-1 

I/13WI 

Reran Q 

89 I 

17 J 

96 J 

SA 1 

31 J 

R 

R 

1 6 I 

R 

12 I 

630 

1600 

550 

38000 

21 I 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

9 J 

5 U 

5 U 

5 U 

5 U 

5 U 

5 V 

3 J 

130 

5 U 

5 U 

5 U 

5 U 

5 U 

24 U 

390 

3 1 

5 U 

24 U 

19 

ItfO 

NA 

96 

24 U 

120 

5 U 

52 

NA 

NA 

NA 

NA 

15 

19 

24 U 

5 U 

24 U 

HOO J 

R 

R 

R 

. R 

R 

R 

R 

R 

I J 1 

R 

R 

R 

R 

R 

tt 

R 

R 

R 

0.475 U 

12 U 

024 U 

0.085 U 

0.6 U 

0,075 V 

16 I 

B-2 

SWMUll 

MW-14S«B-2 

4/1S/91 

Reran Q 

2500 U 

2500 U 

MOO U 

2500 U 

2500 U 

25X U 

2500 U 

2500 U 

5000 U 

2500 U 

2500 U 

ISOO J 

2500 U 

130000 J 

5000 U 

4.75 U 

475 U 

4.75 U 

I J 

4.75 U 

1 J 

4.75 U 

4.75 U 

4.75 U 

4.75 U 

8 J 

4.73 U 

473 U 

4.75 U 

475 U 

4.75 U 

1 J 

1 J 

79 1 

475 U 

475 U 

475 U 

4.75 U 

475 U 

12 1 

1200 

6 1 

20 

24 U 

23 J 

390 

NA 

140 

24 U 

410 

5 J 

140 

NA 

NA 

NA 

NA 

43 1 

8 J 

24 V 

4.75 U 

24 V 

590 

4.75 U 

9 J U 

0.475 U 

0.475 U 

0.95 U 

0.475 U 

0.475 U 

0.475 U 

• 0.475 U 

0475 U 

1.45 U 

0.473 U 

3 J 

1.4 I 

n.47S u 

0.473 U 

0.475 U 

0.475 U 

0.475 U 

1.2 U 

0.24 U 

0.41 I 

055 U 

O07 U 

30 

B-3 

SWMUll 

MW-14S-B.3 

9/11/91 

Reran Q 

625 V 

625 U 

625 U 

625 U 

625 U 

625 U 

630 / 

625 U 

1250 U 

625 U 

625 U 

910 J 

625 U 

46000 

R 

5 U 

s u 

5 U 

5 U 

5 U 

5 U 

5 V 

5 U 

5 U 

5 U 

12 

5 U 

5 U 

3 U 

0.6 J 

5 U 

5 U 

3 U 

230 D 

5 V 

1 2 1 

5 U 

5 U 

S U 

25 U 

620 J 

7.1 1 

23 ) 

23 U 

30 

40C D 

190 D 

NA 

23 U 

370 J 

5 U 

140 D 

NA 

45 

NA 

NA 

38 

25 U 

230 U 

3 U 

50 U 

1500 J 

2.S U 

5 U 

0 5 V 

0 3 U 

OJ U 

0.25 U 

025 U 

OS U 

025 U 

R R 

0.5 U 

0 5 U 

0.5 U 

025 U 

0.5 1 

0.25 U 

0.23 (J 

01 U 

2 U 

073 U 

0.3 U 

0.05 U 

0.8 

NA 

NA 

B - l 

AA0I15 

MW.16S'ra-l 

1/14/91 

Resun Q 

2 J U 

2 J U 

1 5 U 

2 J 

2 J U 

1 5 U 

1 3 U 

1 I 

5 U 

2 J U 

1 5 U 

1 5 U 

1 5 U 

8 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

3 U 

5 U 

5 U 

5 U 

4 J 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

24 U 

5 U 

5 V 

3 U 

24 U 

5 U 

5 U 

NA 

5 U 

24 V 

3 U 

3 V 

5 U 

NA 

NA 

NA 

NA 

3 U 

3 U 

24 U 

5 U 

24 U 

24 U 

R 

R 

0.017 J 

R 

R 

0.01 J 

R 

R 

R 

R 

R 

R 

R 

R 

R 

0.017 J 

0.02 J 

R 

0.475 U 

12 U 

024 U 

0.08 U 

0.55 U 

O07 U 

9 3 U 

B . 2 

AA01I5 

MW-l6S'B-2 

4^2/91 

Reran Q 

1 5 U 

1 5 U 

1 5 U 

I J J 

1 5 U 

1 5 U 

1 5 U 

1 5 U 

5 U 

1 5 U 

1 5 U 

1 5 U 

1 5 U 

1 3 U 

5 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4,8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

4 8 U 

4.8 U 

4.8 U 

4.8 U 

24 U 

4.8 U 

4 8 U 

4.8 U 

24 U 

4.8 U 

4.8 U 

NA 

4.8 U 

24 V 

4,8 U 

4.8 U 

4.8 U 

NA 

NA 

NA 

NA 

4 8 U 

4,8 U 

24 U 

4.8 U 

24 U 

24 U 

0.0475 U 

0.093 V 

0.00475 U 

0.00475 U 

O0095 U 

000475 U 

0.00475 U 

0.00475 U 

000475 U 

000475 V 

0.0145 U 

0.00475 U 

0.027 

0.0047S U 

0.0047? U 

0.00475 U 

000475 U 

0.00473 U 

0.475 U 

12 U 

014 U 

OOS U 

OSS U 

O07 U 

9.5 U 

ra-3 

AAOIIS 

MW-16S'B-3 

9/16W1 

Reran Q 

1 5 U 

1 5 U 

1 5 U 

1 5 U 

1 5 U 

1 5 U 

1 5 U 

1 5 U 

5 U 

1 5 U 

1 5 U 

1 5 U 

1 5 U 

1 3 U 

50 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

3 U 

3 U 

3 U 

5 U 

5 U 

5 U 

5 U 

7 J J 

5 U 

5 U 

5 U 

5 U 

5 U 

3 U 

5 U 

5 U 

3 U 

3 U 

23 U 

5 U 

5 U 

3 U 

25 U 

5 U 

S U 

5 U 

NA 

25 V 

5 U 

5 U 

5 U 

NA 

S U 

NA 

NA 

3 U 

23 U 

230 U 

5 U 

30 U 

50 U 

0.23 U 

OJ U 

0.05 U 

005 U 

0,05 U 

0.025 U 

0.025 U 

0.05 U 

0.025 U 

0.05 U 

0.03 U 

0.05 U 

0.05 U 

0.025 U 

0 05 I 

0.023 U 

0.025 U 

0.01 U 

2 U 

0.75 U 

0 3 U 

0.05 U 

0.25 U 

NA 

NA 

n-s 

A0C13 

Mw-2os«n-s 

8/4/92 

Reran Q 

1 5 U 

1 5 U 

1 5 U 

2 5 U 

1 5 U 

1 5 U 

1 5 U 

1 5 U 

5 U 

1 5 U 

1 5 U 

1 5 U 

1 5 U 

1 5 U 

R 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

015 J 

5 U 

5 U 

5 U 

016 I 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

10 U 

5 U 

5 U 

25 U 

5 U 

5 U 

3 U 

23 U 

3 U 

3 U 

5 U 

NA 

25 U 

5 U 

5 U 

3 U 

3 U 

5 U 

0.7 J 

0.79 I 

3 U 

23 U 

23 U 

3 U 

5 U 

5 U 

OJ U 

OJ U 

0.05 U 

0.05 U 

0.05 U 

0.025 U 

0.025 U 

0.025 U 

0.025 U 

005 U 

0.05 U 

0.05 U 

0.05 U 

0.025 U 

0.025 V 

0.025 U 

0.025 U 

0.025 U 

5 U 

1.25 U 

0.25 U 

025 U 

025 U 

NA 

0 U 

, B-S 

SWMUll 

MW-2IS>n-S 

8/5«2 

R m U Q 

1250 U 

1250 U 

1150 U 

1250 U 

1250 U 

1250 U 

1250 U 

1250 U 

2300 U 

1250 U 

1250 U 

1250 U 

1250 U 

37000 

12500 U 

25 U 

25 U 

25 U 

25 U 

25 U 

25 U 

25 U 

25 U 

25 U 

23 U 

210 

23 U 

23 U 

23 U 

25 U 

25 U 

25 U 

25 U 

21 I 

25 U 

2 3 J 

50 U 

25 U 

25 U 

125 U 

310 

23 U 

43 I 

125 V 

32 J 

450 

110 

NA 

125 U 

190 

25 U 

21 I 

1.8 I 

25 U 

25 U 

25 U 

25 V 

123 U 

123 U 

25 U 

25 U 

1200 

OJ U 

OJ V 

0.05 U 

0 3 U 

0.05 U 

0025 U 

0.025 U 

025 U 

0.025 U 

OJ V 

005 U 

0.05 U 

0.05 U 

0.025 U 

025 ' . 

0.023 U 

0.025 V 

0023 U 

3 U 

1.23 U 

025 U 

0.25 U 

025 U 

NA 

0 U 

n-s 

SWMUll 

MW.21SDUP-n-S 

8/5/92 

Result Q 

1250 U 

1250 U 

1250 U 

1250 U 

1250 U 

1250 U 

1250 U 

1250 U 

2500 U 

1250 U 

1250 U 

1250 V 

1250 U 

33000 

12500 U 

25 U 

25 U 

25 U 

25 U 

25 U 

25 U 

25 U 

25 U 

25 U 

25 U 

240 

25 U 

25 U 

25 xi 

25 U 

25 U 

25 U 

25 U 

25 J 

25 U 

2 8 I 

50 U 

25 U 

25 U 

125 U 

350 

25 U 

23 J 

123 U 

36 I 

430 

130 

NA 

123 U 

210 

23 U 

24 J 

1 1 J 

10 J 

23 U 

25 U 

23 U 

123 U 

125 U 

25 U 

25 V 

760 I 

OJ U 

OJ U 

005 U 

OJ U 

0.05 U 

0.025 U 

0.023 U 

0.23 U 

0.023 U 

OJ V 

O.OS U 

0.05 U 

0.05 U 

0.025 U 

023 V 

0.023 U 

0023 U 

0.025 U 

5 U 

1.25 U 

025 U 

025 U 

025 U 

NA 

0 u 

n-s 

A0C13 

MW.22S'n-S 

8/4(92 

Rcsutt g 

115 U 

lis u 
640 

lis U 
115 U 

115 U 

115 U 

113 U 

25 U 

115 U 

115 U 

115 ul 

115 U 

I2J U 

R| 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

019 J 

5 u: 

5 U 

5 U 

021 1 

0.62 J 

3 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 V 

10 U 

5 U 

5 U 

25 U 

5 U 

5 V 

3 U 

23 U 

5 U 

5 U 

5 U 

NA 

25 V 

5 V 

5 U 

— 5 U 

0.076 1 

5 U 

5 U 

0J7 J 

5 V 

25 U 

25 U 

5 U 

5 U 

5 U 

OJ u 

OJ V 

0.05 U 

0.05 U 

0.05 U 

0.023 U 

0.023 U 

0.023 U 

0.025 U 

O.OS U 

0.05 U 

0.05 U 

0.05 U 

0.02S U 

0.025 U 

0.025 V 

0.025 U 

0.025 U 

5 U 

125 U 

025 U 

025 U 

025 U 

NA 

0 U 
All lesotti In ng/1 ^pb). 

AUnodetectedieialti lifted at balf-detectton limJL 

U - Uodetected. 

J • Eftimsted reniL 

R-Refectedrenft. 

NA-NotHulyzed. 

F - Entnuied maxlmom cosoeatntloD. 

D • Sample (fihtted. 
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TABLE 4.5fci.ii^ 
CRANSTON SITE 
PRODUCnONAHEA 
SHALLOW GROUNDWATER ORGANIC DATA 

"'I 

PHASE/ROUND 

SUBAREA 

SAMPLE n) 

COLLECT DATE 

VOLATTLE ORGANICS 

HALOGENATED 

S240W 1,1,1-TRICHLOROBTHANB 

8240W I.l-DICHLOROETHANB 

S240W CHLOROBENZENE 

8240W CHLOROFORM 

S240W TRANS-l^-DICHLOROBIHENE 

S240W lODOMEIHANE 

S240W TRICHLOROETHENE 

8240W VINYL CHLORmS 

AROMATICS 

8240W BENZENE 

8240W ETHYLBENZENE 

S240W MiP-XYLENB 

8240W O-XYLENE 

8240W TOLUQJE 

KETONES/ALDEHYDES 

S240W tBUTANONB 

SEMI-VOLATILE O R G A N I C S 

BASE N E U T R A L S 

PAHi 

8270W 2METHYLNAPHIHALQm 

8270W BENZO(A)ANTHRACENE 

[8270W BENZO(A)PYRENB 

8270W BENZO(B)FLUORANrHENE 

8270W BENZO(OJU)PERYLENE 

8270W BENZO(K)FLUORANTHENB 

S270W CHRYSENE 

|8270W DBENZ(AJOANTHRACENE 

8270W FLUORANTHENE 

|8270W DIDEN0(1,13.<D)PYRENE 

Isi/OW NAPHTHALENE 

|S270W PHENANTHRENE 

8270W PYRENE 

1 PHTHALATES 

|827aW BIS(2.BraYLHEXyL)PmHALATB 

|8270W BUTYLBENZYLPHTHALATE 

|8270W DI-N-BUTYLPHTHALATE 

8270W DETHYLPHTHALATB 

HALOGENATED 

S270W 12,4-TRICHLOROBH^ZENB 

8270W 12-DICHLOROBENZENE 

8270W IJ-DICHLOROBENZENE 

8270W lADICHLOROBENZENE 

8270W 4-CHLOROANnjNE 

8270W BIS(2CHLOR0ETHOXY)METHANE 

S270W BIS(2-CHL0R0BTHYL)BTHER 

OTHER BASE NEUTRALS 

8270W 2-NITROANnjNB 

ACID EXTRACTABLES 

PHENOLS 

S2;0W 14-DICHLOROPHENOL 

8270W 2-CnLOROPHENOL 

8270W 4<HL0R0-3-MBTHYLPHEN0L 

8270W PENTACHLOROPHENOL 

8270W 2^DIMETHYLPHEN0L 

'8270W 2-METHYLPHBNOL 

8270W 3A4.METHYLPHEN0L 

8270W 4.MBmYLPHEN0L 

8270W 4-NnROPHENOL 

S270W PHENOL 

8270W 16-DICHLOROPHENOL 

8270W BENZYL ALCOHOL 

B270W l.l-BBHENYL 

S270W 1,4-DIOXANE 

S270W l-CYCLOHEXENE-I-OL 

S270W ICYCLOHEXENE-l-ONE 

S270W ACETOPHENONE 

8270W ANILINE 

8270W BUTAZOLIDIN 

S270W o-TOLuronre 

FINGERPRINT COMPOUNDS 

S 2 7 0 W T I N U V m 3 2 7 

8 2 7 0 W I R O A S A N D P - 3 0 0 

PCBe 

SOSOW P C B - 1 2 4 8 

SOSOW P C B - 1 2 6 0 

O R G A N O C H L O R I N E P B S n C I D E S 

SOSOW 4.4-DDD 

iSOSOW 4,4'.DDE 

SOSOW 4.4-DDT 

SOSOW ALDRD4 

8080W ALPHA-BHC 

SOSOW ALPHA-CHLORDANE 

SOSOW DELTA-BHC 

SOSOW DIELDRIN 

SOSOW ENDOSULFAN n 

SOSOW ENDRIN 

SOSOW ENDRIN ALDEHYDE 

SOSOW OAMMA-BHC 

SOSOW OAMMA-CHLORDANE 

8080W HEPTACHLOR 

SOSOW HEPTACHLOR EPOXTOE 

SOSOW ISODRIN 

O R G A N O P H O S P H O R O U S PESTICIDES 

8I4ZW Dni4ETHOATB 

S14ZW FAMPHUR 

814ZW SULFOTEPP 

H E R B I C I D E S 

815ZW 14J-TP(Sn,VEX) 

815ZW 14-D 

8ISZW DINOSEB 

C H L O R I N A T E D DIOXINS / iND FURANS 

8270W TRCDF 

n-s 

A0C13 

MW.23S>n-S 

vvn 
Reran (} 

1 5 U 

1 5 U 

71 

1 5 U 

1 5 U 

15 U 

1 5 U 

15 U 

5 U 

1 5 U 

15 U 

1 5 U 

2 5 U 

1 5 U 

R 

3 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

031 J 

5 U 

S U 

5 U 

0.095 

5 U 

5 U 

5 U 

5 U 

5 U 
5 U 

5 U 

5 U 

10 U 

5 U 

5 U 

25 U 

5 U 

5 U 

5 U 

23 U 

3 U 

5 U 

5 U 

NA 

23 U 

5 U 

5 U 

5 U 

5 U 

5 U 

J U 

0.65 J 

5 U 

25 U 

25 U 

5 U 

022 J 

5 U 

OJ U 

OJ U 

0.05 U 

005 U 

0.05 U 

0.025 U 

0.025 U 

0.025 U 

0.025 U 

0.05 U 

0.05 U 

0,05 U 

0.05 U 

. : 0.025 U 

O025 U 

0.025 U 

0.025 U 

0.025 U 

5 U 

1.25 U 

025 U 

0.25 U 

025 U 

NA 

0 U 

n-s 

A0C13 

MW-24S-n-S 

8/492 

Reran Q 

1 5 U 

I S U 

1 5 U 

2.5 U 

1 5 U 

1 5 U 

1 5 U 

2.5 U 

5 U 

2 J U 

1 5 U 

1 5 U 

1 5 U 

1 5 U 

R 

5 U 

3 U 

S U 

5 U 

S U 

5 U 

5 U 

5 U 

5 U 

S U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

3 U 

10 U 

3 U 

3 U 

25 U 

5 U 

5 U 

5 U 

23 V 

5 U 

5 U 

5 U 

NA 

25 U 

5 U 

5 U 

S U 

5 U 

5 U 

074 1 

0.41 I 

5 U 

25 U 

25 U 

5 U 

5 U 

5 U 

0 3 U 

0.5 U 

0.05 U 

005 U 

0.05 U 

0.025 U 

0,025 U 

0.025 U 

0.025 U 

0.05 U 

0.05 U 

0.05 U 

0.05 U 

0.025 U 

0,025 U 

O025 U 

0.025 U 

0.025 U 

S U 

1.25 U 

0.25 U 

025 U 

0.25 U 

NA 

0 U 

n-s 

A0C13 

MW-29S>n-S 

tiun 
Reran Q 

1 3 U 

1 5 U 

5.7 

1 5 U 

2 J U 

15 U 

1 5 U 

1 5 U 

5 U 

1 5 U 

2 5 U 

1 5 U 

1 5 U 

1 5 U 

25U 

5 U 

S U 

5 U 

S U 

S U 

S U 

SU 

5 U 

S U 

S U 

5 U 

S U 

3 U 

3 U 

S U 

5 U 

S U 

5 U 

S U 

5 U 

S U 

IOU 

5 U 

5 U 

25U 

S U 

5 U 

S U 

2 5 U 

S U 

5 U 

3.U 

NA 

2 5 U 

5 U 

5 U 

5 U 

on ) 
5 U 

5 U 

0.8 J 

5 U 

2SU 

2 5 U 

5 0 

S U 

S U 

0 5 U 

0 3 U 

O.OSU 

005 U 

O.OSU 

0.025 U 

0.025 U 

0.025 U 

0.025 U 

O.OSU 

O.OSU 

O.OSU 

O.OSU 

0.025 U 

0.023 U 

0,025 U 

0.025 U 

0.025 U 

S U 

I.2SU 

0.25 U 

0.25 U 

0.25 U 

NA 

OU 

n-s 

A0C13 

Mw.30S'n-s 

V6/92 
Resun Q 

115 U 

115 U 

115 U 

115 U 

115 U 

l i s U 

113 U 

113 U 

25 U 

115 U 

40 J 

130 J 

39 J 

530 J 

125 U 

3 U 

5 U 

5 U 

5 U 

5 U 

3 U 

5 U 

5 U 

5 U 

5 U 

0.65 J 

5 U 

3 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

10 U 

5 U 

5 U 

25 U 

5 U 

5 U 

5 U 

25 U 

0.47 J 

5 U 

7.9 I 

NA 

25 U 

5 U 

5 U 

0.29 J 

5 U 

5 U 

5 U 

5 U 

5 U 

0 J 2 J 

25 U 

5 U 

5 U 

5 U 

0 5 U 

0.5 U 

0.05 U 

0.05 U 

0.05 U 

0.025 U 

0.025 U 

0.025 U 

0.023 U 

O.OS U 

0.05 U 

0.05 U 

0.05 U 

0.023 U 

0.023 U 

0023 U 

0.025 U 

0.025 U 

5 U 

1.25 U 

0.25 U 

025 U 

0.25 U 

NA 

0 U 

n-s 

A0CI3 

MW-31S'n.S 

8/6fl2 

Reran Q 

1 5 U 

1 5 U 

34 J 

1 5 U 

1 5 U 

1 5 U 

1 5 U 

1 5 U 

S U 

1 5 U 

1 5 U 

1 5 U 

2 5 U 

1 5 U 

25U 

5 V 

5 U 

5 U 

S U 

5 U 

S U 

5 U 

5 U 

S U 

S U 

5 U 

5 U 

S U 

5 U 

5 U 

5 U 

S U 

5 U 

S U 

5 U 

5 U 

IOU 

S U 

S U 

25U 

S U 

S U 

S U 

25U 

S U 

5 U 

5 U 

NA 

25U 

5 U 

S U 

5 U 

S U 

S U 

3 U 

5 U 

S U 

25U 

8.9 J 

S(S 

su 
5 U 

0.5 U 

OJ U 

0.05 U 

aosu 
0.05 U 

0.025 U 

0.025 U 

0.025 U 

0.025 U 

O.OSU 

O.OSU 

O.OSU 

O.OSU 

0.023 U 

0.025 1 

0.023 U 

0.025 U 

0.025 U 

S U 

1.25 U 

025 U 

0.25 U 

025 U 

NA 

OU 

SHALLOW WELL SUMMARY 

Fiequeocy 

ot 

Detection 

3 

2 

1 

3 

2 

3 

1 

1 

9 

2 

20 

4 

10 

7 

1 

6 

6 

2 

14 

3 

7 

2 

1 

1 

1 

9 

11 

7 

1 

18 

13 

9 

11 

1 

13 

1 

8 

4 

3 

2 

5 

14 

10 

5 

1 . 

3 

11 

1 

2 

3 

2 

3 

2 

2 

1 

3 

2 

1 

1 

3 

3 

3 

2 

2 

2 

2 

1 

2 

2 

2 

3 

3 

Detected 

47 

3.35 

4120 

3.97 

16.5 

133 

630 

1.8 

600 

503 

446 

1280 

449 

22800 

21 

0.833 

1 

2 

1 

1 5 

1.33 

0.7 

3 

2.96 

1 5 

28.7 

0.92 

114 

175 

0.6 

1 

1.02 

2 

49.1 

096 

1.99 

9 

1 

1.8 

12 

3M 

43J 

213 

3 

16.7 

135 

962 

136 

8 

108 

5 

49 

1.02 

191 

072 

0.704 

II 

6.06 

10.7 

1 

1.34 

585 

17 

26 

0151 

0154 

O0217 

0.0115 

O.OT75 

0.079 

0 .451 

0.024 

0.0069 

0 .086 

1.01 • . 

0 .635 

0 .877 

0104 

0.037 

0.0525 

012 

0 1 

0.439 

0.239 

1.1 

0.412 

16.8 • 

Avenge 

Reported 

(with 1/2 detection limit) 

204 

202 

2000 

202 

202 

204 

207 

202 

425 

197 

320 

681 

340 

lOSOO 

1340 

5.68 

5.8 

5.93 

57 

5.88 

5 .73 

5.9 

5.96 

5.34 

5.SS 

17.5 

5 J 8 

5.27 

107 

S.89 

5.4 

5.41 

386 

212 

5.68 

4 .39 

9 .24 

5.89 

5.92 

29J 

SOJ 

17.2 

8.16 

29.4 

105 

36.3 

SO.IS 

76.9 

29.4 

40.4 

6.01 

14.2 

3.23 

8.47 

8.49 

7.06 

8.24 

18.9 

63.5 

5.89 

24.8 

187 

1.46 

3.83 

0189 

0216 

0.27 

0.152 

0135 

0192 

0168 

O201 

0359 

018 

0.32S 

0.174 

n.2«3 

0136 

0133 

0111 

19 

1.11 

0.272 

0122 

0.454 

0125 

7.34 

Maximum 

Detected 

89 

4 

21000 

8.4 

31 

140 

630 

1 6 

600 

100 

1100 

7800 

3300 

ISOOOO 

21 

12 

1 

2 

1 

3 

2 

0 7 

3 

9 2 

3 

240 

1 

S.l 

7.3 

0 6 

1 4 

I J 

3 

130 

1 

3 

10 

1 

1.8 

12 

1200 

240 

43 

3 

42 

450 

340 

1100 

8 

410 

5 

140 

1 1 

45 

0.74 

0.87 

43 

19 

19 

1 

3 

2300 

1.7 

30 

0.41 

0 3 

0031 

0.013 

014 

O079 

1.3 

0.036 

0.0069 

0.086 

3 

1.4 

2 4 • 

019 

0.054 

0.095 

012 

Ol 

0.82 

0.41 

1.4 

0.65 

30 

Minimum 

Detected 

5 

1 7 

1.3 

I J 

1 

130 

630 

1 

600 

5 

37 

4.6 

1 1 

1.6 

21 

0.6 

1 

2 

1 

2 

1 

0 7 

3 

015 

2 

065 

0.78 

0.095 

062 

0.6 

OJS 

0.72 

I 

3 

0.88 

1 

8 

1 

1.8 

12 

1.4 

3 

5 2 

3 

0.47 

0.73 

2 2 

1 

8 

4 

5 

0.29 

0.076 

2 4 

0 7 

0.41 

1 

0 J 2 

8 2 

1 

022 

3.8 

1.7 

22 

O017 

OO0S4 

0.011 

0.01 

0.015 

0.079 

0.021 

0.012 

0.0069 

0.086 

0.011 

0.014 

O i l 

0.017 

O02 

OOl 

0.12 

O.I 

0.057 

0.067 

0.8 

0.066 

4.4 

All lenl t i In ng/1 (ppb). 

All nndetected result* listed i t bitf-detectloD limit 

U - UndetectrxL 

J . Estimated resnlL 

R-Rejected remit 

NA - Not analyzed. 

F - Eatimated maximnm conccntratloD. 

D - Sample dlliitcd. 
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TABLE 4-6 
CRA.NSTON SITE 
PRODUCIION AREA 
DEEP GROUNDWATER 

f ^ r i ORGANIC DATA 

' - - - ' ^ PHASE/ROUND 

SUBAREA 

S/^MPLEID 

COLLECT DATE 

VOLATILE ORGANICS 
HALOGENATED 

8240W U-DICHLOROETHANE 

8240W CHLOROBEN2ENE 

8240W TRICHLOROETHENE 

8240W VINYL CHLORIDE 

AROMATICS 

8240W ETHYLBENZENE 

8240W M&P-XYLENE 

8240W O-XYLENE 

8240W TOLUENE 

SEMI-VOLATILE ORGANICS 

BASE NEUTRALS 

PAHs 

8270W NAPHTH/UXNE 

8270W PHTHALATES 

8270W BIS(2-ETHYLHEXYL)PHTHALA'rE 

OTHER BASE NEUTRAS 

8270W 2-CYCLOHHXENE-l-OL 

8270W ANILINE 

ACID EXTRACTABLES 

*" \ PHENOLS 

S. . m 4-CHLORO-3-METHYLPHENOL 

8270W 2.4-DIMETHyLPHENOL 

8270W 3&4-METHYLPHENOL 

8270W 4-METHYLPHENOL 

8270W PHENOL 

FINGERPRINT COMPOUNDS 

8270W BUTAZOLIDIN 

ORGANOCHLORINE PESTICIDES 

8080W 4,4'-DDT 

SOSOW ALDRIN 

SOSOW ALPHA-BHC 

SOSOW ALPHA-CHLORDANE 

SOSOW ENDOSULFAN n 

SOSOW ENDOSULFAN SULFATE 

SOSOW GAMMA-CHLORDANE 

CHLORINATED DIOXINS AND FURANS 
SOWZW OCDD 

m-i 
AOC13 

MW-1D«IB-1 

12/6W0 

Ri»ult Q 

2.5 

2.5 

2.5 

5 

u 
u 
u 
u 

2.5 

25 

25 

25 

u 
u 
u 
u 

5 u 

43 u 

NA 

5 u 

R 

R 

NA 

R 

5 u 

25-5 u 

0.01 

0.005 

0.005 

0.005 

0.0155 

0.0084 

0.005 

u 
u 
u 
u 
u 
J 

u 

NA 

IB-2 

AOC13 

MW-lD'IB-2 

vai9\ 
Result Q 

1 J 

2.5 U 

4 J 

4 J 

2.5 U 

2.5 U 

2.5 U 

2.5 U 

4.8 U 

4.8 U 

NA 

4.8 U 

4.8 U 

4.8 U 

NA 

4.8 U 

4.8 U 

24 U 

0.0095 U 

0.00475 U 

0.00475 U 

0.00475 U 

0.0145 U 

0.024 U 

0.00475 U 

NA 

IB-3 

AOC13 

MW-lD»IB-3 

9/11/91 

Resull Q 

2.5 U 

2.5 U 

2.5 U 

5 U 

2.5 U 

2.5 U 

2.5 U 

2.5 U 

5 U 

5 U 

NA 

25 U 

5 U 

5 U 

5 U 

NA 

5 U 

250 U 

0.05 U 

0.025 U 

0.025 U 

0.05 U 

0.05 U 

0.05 U 

0.05 U 

R 

IB-1 

SWMU2 

MW-10D«IB-1 

1/10/91 

Result Q 

2.5 U 

2.5 U 

2.5 U 

5 U 

2.5 U 

2.5 U 

2.5 U 

2.5 U 

5 U 

1 U 

NA 

5 U 

5 U 

5 U 

NA 

5 U 

5 U 

25 U 

0.0095 U 

0.00485 U 

0.00485 U 

0.00485 U 

0.0029 / 

0.0245 U 

0.00485 U 

NA 

IB-2 

SWMU2 

MW-10D*IB-2 

4/17/91 

Result Q 

25 U 

25 U 

25 V 

2.2 J 

2-5 U 

2.5 U 

2.5 U 

25 U 

4.75 U 

4.75 U 

NA 

4.75 U 

4.75 U 

4.75 U 

NA 

4.75 U 

4.75 U 

24 U 

0.0075 J 

0.012 

0.0047 U 

0.0047 U 

0.014 U 

0.0235 U 

0.017 

NA 

IB-3 

SWMU2 

MW-lOD'IB-3 

9/12A>l 

Result Q 

2.5 

1.8 

2.5 

5 

U 

J 

u 
u 

2.5 

2.5 

2.5 

2.5 

u 
u 
u 
u 

5 " 

0.8 " 

NA 

25 " 

5 

5 

5 

u 
u 
u 

NA 

5 u 

250 u 

0.05 

0.025 

0.025 

0.05 

0.05 

0.05 

0.05 

u 
u 
u 
u 
V 

u 
u 

R 

IB-1 

SWMU7 

MW-12D'IB-1 

1/11/91 

Result Q 

2.5 U 

1.1 J 

2.5 U 

5 U 

35 

130 

44 

6.1 

5 U 

5 U 

NA 

5 U 

5 U 

5 U 

NA 

20 

18 

24 U 

0.01 U 

0.0047 J 

0.0049 U 

0.0049 U 

0.0145 U 

0.0245 U 

0.0049 U 

NA 

IB-2 

SWMU7 

MW-12D*IB-2 

4A22«I 

Result Q 

25 V 

25 0 

25 V 

3.3 J 

8.5 J 

32 J 

9.8 J 

1.9 J 

4.8 U 

4.8 U 

NA 

4.8 U 

4.8 U 

4.8 ;j 

NA 

11 

6 J 

24 U 

0.0095 U 

0.00475 ll 

0.00475 U 

0.013 

0.0145 U 

0.024 U 

0.016 

NA 

IB-3 

SWMU7 

MW-12D*lB-3 

9/11/91 

Result Q 

2.5 U 

2.5 U 

2.5 U 

5 U 

12 

30 

9 

11 J 

5 U 

0.35 U 

NA 

25 U 

5 U 

0.8 J 

24 

NA 

5 U 

250 U 

0.05 U 

0.025 U 

0.025 U 

O05 U 

0.05 V 

0.05 U 

0.05 U 

R 

1 

rs-i 
AAOI 15 

MW-16D*IB-1 

1/14791 

Result Q 

2.5 U 

25 U 

2.5 U 

5 U 

2.5 U 

2.5 U 

25 U 

2 J 

5 U 

3 J 

NA 

5 U 

5 U 

5 U 

NA 

5 U 

5 U 

24 U 

R 

R 

0.0099 J 

R 

R 

R 

R 

NA 

IB-2 

AAOIIS 

MW-16D*IB-2 

4/22A>l 

Result Q 

25 U 

2-5 U 

2.5 U 

5 U 

25 V 

25 U 

2.5 U 

.2.5 U 

4.8 U 

4.8 U 

NA 

4.8 U 

4.8 U 

4.8 U 

NA 

4.8 U 

4.8 U 

24 U 

0.0095 U 

0.00475 U 

0.00475 U 

0.00475 U 

0.0145 V 

0.024 U 

0.00475 U 

NA 

IB-3 

AAOIIS 

MW-16D»IB-3 

9112191 

Result Q 

2.5 

2.5 

25 

5 

U 

U 

U 

U 

25 

2.5 

2.5 

2.5 

U 

U 

U 

U 

5 ^ 

1.05 " 

NA 

25 u 

5 

5 

5 

U 

u 
u 

NA 

5 u 

250 u 

0.05 

0.025 

0.025 

0.05 

0.05 

0.05 

0.05 

u 
u 
u 
u 
V 

u 
u 

R 

n-s 
A0C13 

MW-29D'n-S 

8/6A>2 

Result Q 

2.5 U 

2.5 U 

2.5 U 

5 U 

2.5 U 

2.5 U 

2.5 U 

2.5 U 

5 U 

5 U 

0.59 J 

0.3 J 

5 U 

5 U 

5 U 

NA 

5 U 

25 U 

0.05 U 

0.025 U 

0.025 U 

0.025 U 

0.05 U 

0.05 U 

0.025 U 

\ 
0.0018 U 

n-s 
AOC13 

MW-30D'n 

il6l92 

Result 

S 

Q 

2-5 

2-5 

25 

5 

u 
u 
u 
u 

2.5 

2.5 

2.5 

2.5 

u 
u 
u 
u 

3 ^ 

• 5 u 

5 

0.26 

u 
J 

5 

5 

5 

u 
u 
u 

NA 

5 u 

25 u 

0.05 

0.025 

0,025 

0.025 

0.05 

0.05 

0.025 

u 
u 
u 
u 
u 
u 
u 

0.0017 Jil 

n-s 
AOC13 

MW-31D'n-S 

8/6»2 

Result Q 

5 U 

•230 J 

5 U 

10 U 

5 U 

15 J 

5 U 

5 U 

4.5 J 

5 U 

5 U 

0.23 J 

2 J 

5 U 

5 U 

NA 

5 U 

3.1 J 

0.05 U 

0.025 U 

0.025 U 

0.025 U 

0.05 U 

0.05 U 

0.025 U 

0.003 

7/26^5 910 AM 

DEEP WELL SUMMARY 

Frequency 

of 

Detection 

1 

3 

1 

3 

3 

4 

3 

4 

1 

1 

1 

3 

1 

I 

1 

2 

2 

1 

1 

2 

1 

1 

I 

1 

2 

1 

Average 

Detected 

1 

77.6 

4 

3.17 

18.5 

51.8 

20.9 

5.25 

4.5 

3 

0.59 

0.263 

2 

0.8 

24 

15.5 

12 

3.1 

0.0075 

0.00835 

00099 

0.013 

0.0029 

0.0084 

0.0165 

0.003 

Average 

Reported 

(with 1/2 detection limit) 

2.57 

17.5 

2.77 

4.97 

5.87 

15.6 

6.35 

3.4 

4.91 

6.22 

3.53 

9.33 

4.73 

4.64 

7.71 

7.91 

5.89 

83.2 

0.0297 

0.0154 

0.0146 

0.0226 

0.0315 

0.0359 

0.0237 

0.00217 

Maximum 

Delected 

1 

230 

4 

4 

35 

130 

44 

11 

4-5 

3 

0.59 

0.3 

2 

0.8 

24 

20 

18 

3.1 

0.0075 

0.012 

0.0099 

0.013 

0.0029 

0.0084 

0.017 

0.003 

Minimum 

Detected 

1 

1.1 

4 

2.2 

8.6 

30 

9 

1.9 

4.5 

3 

0.59 

0.26 

2 

0.8 

24 

11 

6 

3.1 

0.0075 

0.0047 

0.0099 

0.013 

0.0029 

0.0084 

0.016 

0.003 

All results in ug/l (ppb). 
AH undetected results listed at half-detection limiL 

U - Undetected. 

J - Estimated resulL 

R - Rejected resulL 

NA - Not analyzed. 
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TABLtw-7 
CRANSTON SITE 
PRODUCTION AREA 
BEDROCK GROUNDWATER ORGANIC DATA 

?/ . . , y5 9:15 AM 

PHASE / ROUND 
SUBAREA 

SAMPLE ID 
COLLECT DATE 

VOLATILE ORGANICS 
HALOGENATED 

8240W CHLOROBENZENE 
SEMI -VOLATILE ORGANICS 

BASE NEUTRALS 
PAHs 

8270W BENZO(G,H,I)PERYLENE 
ORGANOCHLORINE PESTICIDES 
8080W ALPHA-BHC 
8080W DELTA-BHC 
8080W ENDOSULFAN H 
8080W ENDRIN ALDEHYDE 
ORGANOPHOSPHOROUS PESTICIDES 
814ZW DIMETHOATE 
814ZW ETHYL PARATHION 
814ZW FAMPHUR 
814ZW METHYL PARATHION 
814ZW PHORATE 
814ZW SULFOTEPP 
814ZW THIONAZIN 

IB-1 
AOC 13 

RW-1*IB-1 
1/15/91 

Result Q 

1 J 

3 J 

0.00475 U 
0.014 

0.0145 U 
0.0095 U 

0.475 U 
0.355 U 

1.2 U 
0.07 U 

0.355 U 
0.24 U 
2.4 U 

IB-2 
A0C13 

RW-l*IB-2 
4/23/91 

Result Q 

2 J 

4.8 U 

0.017 
0.00475 U 
0.0016 J 

0.02 

0.19 J 
0.37 J 
0.27 J 
0.22 

0.064 J 
0.096 J 
0.058 J 

IB-3 
A0C13 

RW-l*IB-3 
9/17/91 
Result Q 

4.2 J 

5 U 

0.025 U 
0.025 U 
0.05 U 
0.05 U 

2 U 
0.3 U 

0.75 U 
0.25 U 
0.3 U 
0.3 U 

0.25 U 

ROCK WELL SUMMARY | 

Frequency 
of 

Detection 

3 

1 

1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 

Average 
Detected 

2.4 

3 

0.017 
0.014 
0.0016 
0.02 

0.19 
0.37 
0.27 
0.22 
0.064 
0.096 
0.058 

Average 
Reported 

(with 1/2 detection limit) 

2.4 

4.27 

0.0156 
0.0146 
0.022 
0.0265 

0.888 
0.342 
0.74 
0.18 
0.24 

0.212 
0.903 

Maximum 
Detected 

4.2 

3 

0.017 
0.014 
0.0016 
0.02 

0.19 
0.37 
0.27 
0.22 
0.064 
0.096 
0.058 

Minimum 
Detected 

1 

3 

0.017 
0.014 
0.0016 

0.02 

0.19 
0.37 
0.27 
0.22 
0.064 
0.096 
0.058 

All results in ug/l (ppb). 
AU undetected results listed at half-detection limit. 

, U - Undetected. 
J - Estimated result. 
R - Rejected result. 
NA - Not analyzed. 
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TABLE4-8 
CRANSTON SITE 
PRODUCTION AREA 
SHALLOW GROUNDWATER 
INORG/̂ NIC DATA 

7/26/959:16 AM 

TOTAL METALS 
PHASE/ROUND 

SUBAREA 

SAMPLE ID 

Co i jWTDATE 

60 low ANTIMONY 

6010W BARIUM 

60 low BERYUJUM 

60 low CADMIUM 

SO low CALCIUM 

60I0W CHROMIUM 

60 low COBALT 

6010W COPPER 

60I0W IRON 

60I0W MAGNESIUM 

eOlOW MANGANESE 

60 low NICKEL 

60I0W POTASSRJM 

60IOW SILVER 

60IOW SODIUM 

60I0W VANADIUM 

60I0W ZINC 

7041W ANTIMONY 

7060W ARSENIC 

7421W LEAD 

747ZW MERCXIRY 

7740W SELENIUM 

VoiOW CYANIDE 

IB-1 

AOCI3 

MW-IS m 

12/6«) 

Renll Q 

NA 

74 

1 U 

2.5 U 

73500 

5 U 

5 U 

10 V 

2170 

5600 

1320 

IQ U 

10700 J 

5 U 

lOIOOO 

10 U 

10 U 

3.5 U 

6 

3.5 U 

0.1 U 

2.5 U 

5 U 

IB-2 

AOC13 

MW-IS«IB-2m 

4/23/91 

Result Q 

NA 

87.4 

1 U 

2.5 U 

86100 

16.6 

5 U 

10 U 

5880 

5170 

1570 

10 U 

9570 

5 U 

55000 

10 U 

10 U 

3.5 U 

4.5 I 

4.7 U 

O.I U 

2.5 U 

5 U 

IB-3 

AOC13 

MW-lS«IB-3m 

9/12/91 

Renlt Q 

125 U 

110 

15 U 

15 U 

IIOOOO 

11 

5 U 

125 t; 

6200 

6S00 

3500 

20 U 

15000 

5 U 

74000 

5 U 

10 U 

NA 

6.5 

4.5 J 

0.1 U 

10 U 

5 U 

IB-1 

AOC13 

MW-2S«IB-1 m 

l/15«I 

Rtsult Q 

NA 

262 

1 U 

1 5 U 

6S9O0 

5 U 

5 U 

23 

6560 

3320 

157 

10 U 

12200 

5 U 

20400 

10 U 

340 

23 J 

117 

26.6 

0.1 U 

15 U 

211 

IB-2 

A(X;i3 

MW-2S«lB-2 m 

4/23/91 

Result Q 

NA 

402 

1 U 

15 U 

61600 

12.4 

5 U 

38.8 

11100 

3120 

1520 

22.9 

14000 

5 U 

21100 

10 U 

99.3 

25 

16.8 J 

40 

O.I U 

15 U 

19.8 

B-3 

A0C13 

MW-2S'IB-3m 

9/17/91 

Result Q 

31 

280 

15 U 

15 U 

66000 

5 U 

5 U 

125 V 

7200 

3500 

220 

20 U 

16000 

5 U 

17000 

5 U 

820 

NA 

21 

16 

O.I U 

5 U 

33 

B-l 

A0C13 

MW-3S*IB-1 m 

1/11/91 

Result Q 

NA 

52 

1 U 

15 U 

22400 

5 U 

5 U 

10 U 

40500 

3360 

1320 

10 U 

3330 

5 U 

23200 

10 U 

10 U 

3.5 U 

68.2 J 

6.45 U 

0.1 U 

15 U 

5 U 

IB-2 

A0C13 

MW-3S«IB-2m 

4/19/91 

Resull Q 

NA 

58.2 

17 

15 U 

23200 

25.8 

5 U 

27.3 

47500 

4040 

1450 

10 U 

3400 

5 U 

22600 

10 U 

24.9 

3.5 U 

57.6 

27.1 

0.1 U 

15 U 

S U 

IB-3 

A0C13 

MW-3S«IB-3m 

9/17/91 

Result Q 

115 U 

56 

15 U 

15 U 

22000 

36 

5 U 

115 V 

18000 

3600 

1300 

20 U 

4100 

5 U 

21000 

5 U 

21 U 

NA 

37 

32 

0.1 U 

5 U 

5 U 

B-l 

SWMUll 

MW-4S«B-I m 

l/14fll 

Result 0 

NA 

43 

1 U 

15 U 

51600 

5 U 

5 U 

10 U 

17700 

5700 

2460 

ID U 

6200 

5 U 

58100 

10 U 

10 U 

3.5 V 

6 

1.5 U 

0.1 U 

15 U 

5 U 

B-2 

SWMUll 

MW-4S«IB-2|T1 

4/19/91 

Result Q 

NA 

39.6 

1 U 

15 U 

43300 

5 U 

5 U 

10 U 

20300 

5480 

2680 

10 U 

5520 

5 U 

41600 

10 U 

10 U 

3.5 U 

8.6 

1.5 U 

O.I U 

15 U 

5 U 

IB-3 

SWMUll 

MW-4S«B-3m 

9/lSWl 

Resull Q 

115 U 

47 

15 U 

15 U 

51000 

5 U 

5 U 

115 U 

12000 

5400 

2200 

20 U 

7300 

5 U 

46O00 

5 U 

10 U 

NA 

15 U 

15 U 

0.1 U 

5 U 

5 U 

B-l 

AAOIIS 

MW-5S*IB-1 m 

1/I5«1 

Result Q 

NA 

65 

1 U 

15 U 

19200 

5 U 

5 U 

10 V 

4«20 

2490 

913 

10 U 

1500 U 

5 U 

18200 

10 U 

27 

3.5 U 

4.1 

113 

0.1 U 

15 U 

5 U 

B-2 

AAOIIS 

MW-5S«IB-2tTl 

4/22«I 

Rcsutt Q 

NA 

90.3 

I U 

15 U 

21500 

17.9 

5 U 

10 U 

6900 

3600 

1230 

10 U 

1500 U 

5 U 

16900 

10 U 

41.3 

3.5 U 

2 U 

18.2 U 

0.1 U 

I S U 

S U 

B-l 

SWMU2 

MW-10S«B-1 m 

i / ia«i 

Resull Q 

NA 

82 

1 U 

15 U 

61800 

58 

15 

46 

31300 

6280 

878 

77 

4240 

5 U 

22000 

10 U 

38 U 

3.5 U 

6.7 

38.7 

0.1 U 

15 U 

5 U 

B-2 

SWMU2 

MW-10S'B-2m 

4/17/91 

Result Q 

NA 

715 

I U 

15 U 

34600 

60 J 

lO.S 

50.4 

21300 

4420 

314 

51.3 J 

1500 U 

5 U 

21800 

10 U 

44.7 

3.5 U 

10.4 

40.2 J 

O.I U 

5 

5 U 

B-3 

SWMU2 

MW-IOS'B-Sm 

9/13«I -

Result Q 

115 U 

• 62 

I S U 

15 U 

26000 

37 

12 

32 

16000 

3300 

280 

20 U 

3000 

5 U 

22000 

5 U 

95 U 

NA 

6.8 

29 

0.1 U 

S U 

5 U 

B-l 

SWMU7 

MW-12S«B-1 m 

1/15/91 

Result Q 

NA 

24 

1 U 

1 5 U 

58500 

5 U 

5 U 

10 V 

23200 

5810 

3920 

10 U 

5700 

5 U 

32800 

10 U 

10 U 

3.S U 

2 U 

11.8 

0.1 U 

I S U 

11.7 

IB-2 

SWMU7 

MW-12S«IB-2 m 

Result Q 

NA 

35.6 

I U 

15 U 

48400 

17.3 

5 U 

24.9 

32400 

5270 

3470 

26.4 

5140 J 

5 U 

36200 

10 U 

64 

3.5 U 

5.6 

11.55 U 

O.I U 

15 U 

5 U 

B-3 

SWMU7 

MW-12S«B-3rn 

9/l6«l 

Resull Q 

l i s U 
23 

15 U 

15 U 

56000 

5 U 

5 U 

115 U 

20000 

5400 

3400 

20 U 

6700 

5 U 

24000 

5 U 

10 U 

NA 

9.6 

15 U 

0.1 U 

5 U 

11 

B-l 

SWMUS 

MW-13S*IB-1 m 

1/10/91 

Result Q 

NA 

362 

3.3 

15 U 

107000 

125 

47 

134 

94400 

14200 

6270 

lis 
30700 

5 U 

140000 

77 

717 

3.5 U 

45.6 

154 

13 

15 U 

5 U 

DISSOLVED METALS 
PHASE/ROUND 

SUBAREA 

SAMPLED 

(XHXECTDATE 

6010W BARIUM 

60IOW CADMIUM 

60I0W CALCIUM 

6010W COBALT 

6010W IRON 

6010W MAGNESIUM 

60 low MANOANESE 

6010W NICKEL 

6010W POTASSIUM 

6010W SILVER 

6010W SODIUM 

60I0W ZINC 

7041W ANTIMONY 

7060W ARSENIC 

7421W LEAD 

m-i 

A0C13 

MW-IS P I 

12/6/90 

Restill Q 

121 

15 U 

74600 

5 U 

867 

5590 

1320 

10 U 

lOIOO J 

5 U 

101000 

10 U 

3.5 U 

4.1 

135 U 

IB-2 

AOC13 

MW-1S«IB-2P1 

4«V91 

Result Q 

70.3 

15 U 

82400 

5 U 

2100 

4900 

1550 

10 U 

9400 

5 U 

54000 

10 U 

3.5 U 

2 U 

3.85 U 

IB-3 

AOC13 

MW-IS*B-3(D) 

9/12»l 

Result Q 

110 

15 U 

93O00 

5 U 

2600 

6200 

3700 

20 U 

ISOOO 

5 U 

79000 

10 U 

NA 

5 U 

15 U 

B-l 

A0C13 

MW-2S'IB-1[D1 

Uli/9\ 
Result Q 

201 

15 U 

68600 

5 U 

1470 

3460 

156 

10 U 

12700 

S U 

21400 

10 U 

13.4 J 

6.2 

8.5 

IB-2 

ACK;I3 

MW-2S1B-2 P I 

4/23/91 

Resub Q 

268 

15 U 

61300 

5 U 

2110 

2970 

135 

10 U 

13600 

5 U 

21200 

38.6 

3.5 U 

6.6 

4.7 U 

B-3 

Mxn 
MW-2S'IB-3P1 

9/17/91 

Result Q 

220 

15 U 

67000 

5 U 

2100 

3500 

220 

20 U 

16000 

5 U 

18000 

10 U 

NA 

32 

I S U 

B-l 

AOC13 

MW-3S«IB-1 P ) 

1/11/91 

Result Q 

33 

1 5 V 

23000 

5 U 

9160 

3250 

1370 

10 U 

3700 

5 U 

23800 

10 U 

3.5 U 

5.2 1 

I.S U 

IB-2 

AOCI3 

MW-3S«B-2[D] 

4/19/91 

Result 0 

29.1 

I S U 

23200 

S U 

9420 

3S60 

1460 

10 U 

3260 

S U 

22900 

10 U 

3.5 U 

2 U 

1.5 V 

IB-3 

AOC13 

MW-3S'1B-3P1 

9/17/91 

Resull Q 

34 

I S U 

21000 

5 U 

90OO 

3200 

1200 

20 U 

4000 

5 U 

23000 

10 U 

NA 

32 

1 5 U 

B-I 

SWMUll 

MW-4S'IB-1 p j -

I/I4«l 

Result Q 

41 

I S U 

50900 

5 U 

18000 

5670 

2690 

10 U 

6320 

5 U 

58700 

10 U 

3.5 U 

5 

1.5 U 

IB-2 

SWMUll 

MW-4S«B-2 P I 

4/19/91 

Result Q 

34.8 

15 U 

4«600 

5 U 

17900 

5610 

2930 

10 U 

5930 

5 V 

43500 

10 U 

3.5 U 

6.5 

1.5 U 

B-3 

SWMUll 

MW-4S»IB-3P1 

Result Q 

40 

15 U 

52O00 

S U 

9700 

5500 

2400 

20 U 

7900 

S U 

52000 

10 u 

NA 

13 

I S U 

B-l 

AAOIIS 

MW-5SMB-I P I 

I/I 5/91 

Result Q 

33 

15 U 

17200 

5 U 

20 U 

2100 

5 U 

10 U 

1500 U 

5 U 

1480O 

10 U 

3.5 U 

2 U 

4.7 

B-2 

AAOIIS 

MW-SS<B-2P1 

Result Q 

53.2 

15 U 

32700 

5 U 

20 U 

3470 

5 U 

10 U 

3180 J 

5 U 

18700 

10 U 

3.5 U 

2 U 

3.15 U 

B-l 

SWMU2 

MW-10S<IB-1P] 

1/10»I 

Resull Q 

16 

15 U 

65700 

5 U 

358 

3130 

626 

25 

3330 

5 U 

21200 

^ 10 U 

3.5 U 

2 U 

1.5 U 

IB-2 

SWMU2 

MW-lOS'IB-2 P I 

4/17/91 

Resuh Q 

114 

15 U 

32900 

5 U 

166 

2170 

30.3 

10 U 

1500 U 

3 U 

20400 

10 U 

3:5 U 

2 U 

7 

IB-3 

SWMU2 

MW-I0S'B-3P1 

9/l3«l 

Result 0 

16 

15 U 

26000 

5 U 

305 U 

1900 

14 

20 U 

3200 

S U 

25000 

10 U 

NA 

15 U 

2.-S U 

B-l 

SWMU7 

MW-I2S<IB-1P1 

1/15/91 

Resull Q 

17 

15 U 

59200 

5 U 

18600 

5590 

3990 

10 U 

5930 

S U 

32000 

10 U 

3.5 U 

2 U 

1.5 U 

IB-2 

SWMU7 

MW-12S«IB-2 P I 

4/22«l 

Resull Q 

16.3 

1 5 U 

52000 

5 U 

15100 

4280 

3540 

10 U 

5620 J 

5 U 

40500 

10 U 

3.5 U 

2 U 

1.65 U 

B-3 

SWMU7 

MW-I2S«IB-3P1 

9116191 

Resull Q 

15 

15 U 

52000 

5 U 

11000 

3900 

3400 

20 U 

6700 

S U 

28000 

10 U 

NA 

15 

15 U 

B-l 

SWMU8 

MW-I3SMB-I P I 

I/I0/9I 

Resub Q 

76 

15 U 

96800 

5 U 

9950 

6660 

4740 

10 U 

26500 

5 U 

146000 

10 U 

3.5 U 

9.4 

1.5 U 

All results in ug/l (ppb). 

All undetected results listed al 

(lAlf detection limit. 

U] - unifiltcred sample (total). 

[D] - filtered sample (dissolved). 

U - UKiaeaed. 

J - Estimated vahie. 

' ^ R - Rejected value. 

|:<'<A - Not analyzed. 
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TABLE 4 - 8 
CRANSTON SITE 
PRODUCTION AREA 
SHALLOW GROUNDWATER 
INORGANIC DATA 

7/26/959:16 AM 

TOTAL METALS 

{ 

P H A S E / R O U N D 

S U B A R E A 

S A M P L E ID 

COLLECT D A T E 

6010W 

6 0 I 0 W 

6010W 

60IOW 

6010W 

60 low 
6010W 

6OI0W 

6010W 

6010W 

6010W 

6010W 

6010W 

60IOW 

60 low 
6010W 

6010W 

7 0 4 I W 

7060W 

7421W 

747ZW 

7740W 

• • ^ . 

ANTIMONY 

BARIUM 

B E R Y L U U M 

C:ADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

MAGNESIUM 

MANGANESE 

NICKEL 

POTASSIUM 

SILVER 

SODIUM 

VANADIUM 

ZINC 

ANTIMONY 

ARSENIC 

LEAD 

MERCURY 

SELENIUM 

CYANIDE 

IB-2 

SWMU8 

MW-13S»IB-2IT1 

4/22«l 

Resull Q 

NA 

99.9 

1 U 

15 U 

79700 

51.5 

5 U 

10 U 

15600 

5930 

3490 

40.2 

31100 J 

5 U 

95500 

10 U 

89J 

3.5 U 

9.1 

1175 U 

O.I U 

15 U 

38.7 

B-3 

SWMUS 

MW-13S«IB-3m 

9/13/91 

Resull Q 

115 V 

120 

15 U 

1 5 U 

90000 

19 

5 U 

l is U 
20000 

6700 

3400 

20 U 

21000 

5 U 

160000 

5 U 

70 U 

NA 

36 

12 

0.1 U 

S U 

120 

B-l 

SWMUll 

MW-14S«IB-1 m 

1/14/91 

Result Q 

NA 

60 

1 U 

I S U 

50400 

14 

S U 

10 U 

11200 

5080 

2880 

10 U 

5410 

5 U 

51500 

10 U 

25 

3.5 U 

16.9 

7.5 

0.1 U 

15 U 

5 U 

B-2 

SWMUll 

MW-14S«B-2rn 

• 4/"l8«l 

Result Q 

NA 

67 

1 U 

9.4 J 

48800 

17.1 J 

118 

25 

8990 

5350 

3980 

20.2 J 

6830 

25.8 ! 

104000 

10 U 

47.9 

3.5 U 

11.8 J 

5.6 J 

0.1 U 

15 U 

5 U 

IB-3 

SWMUll 

MW-I4S«B-3m 

9/11/91 

Result Q 

115 U 

170 

15 U 

15 U 

SOOOO 

58 

27 

52 

ISOOO 

5500 

4400 

65 

7400 

5 U 

76000 

65 

75 U 

NA 

n 
33 

0.1 U 

5 U 

5 U 

B - l 

AAOIIS 

MW-16S«IB-1 m 

IH4I91 

Result Q 

NA 

67 

1 U 

15 U 

48700 

22 

5 U 

10 V 

12600 

3900 

647 

25 

6780 

5 U 

24100 

10 U 

44 

3.5 U 

8.6 

5.6 

0.1 U 

15 U 

15.6 

IB-2 

AAOIIS 

MW-l6S«lB-2m 

4/22/91 

Result Q 

NA 

49.8 

I U 

15 U 

43500 

26.6 

S U 

10 V 

10200 

3110 

5470 

24.3 

2210 U 

5 U 

14200 

10 U 

46 

3.5 U 

5.9 

9.2 U 

0.1 U 

2S U 

5 U 

IB-3 

AAOIIS 

MW-16S«B-3m 

9/16«l 

Result Q 

lis U 
64 

15 U 

15 U 

37000 

ISO 

5 U 

l i s U 

4900 

2300 

840 

90 

6600 

5 U 

22000 

5 U 

29.5 U 

NA 

6 

15 U 

O.I U 

5 U 

5 U 

n-s 

A0C13 

Mw-2os«n-sin 

8/4/92 

Result Q 

25 U 

44.9 J 

1 5 U 

1 5 U 

35000 

16.4 

5 U 

1 1 5 U 

14000 

5300 

275 

20 U 

3800 

5 U 

15000 

3 U 

2 6 0 5 U 

NA 

5 U 

14 

0.1 U 

R 

5 U 

n-s 

S W M U l l 

Mw-2is«n-srn 

8/5.-92 

Resull Q 

25 U 

197 J 

1 5 U 

1 5 U 

27000 

82.9 

25.3 J 

30.9 

4O0O0 

8900 

1200 

77.5 

7200 

5 U 

!.60000 

65.4 

212 

NA 

20.6 

24.5 

0.1 U 

R 

5 U 

n-s 

SWMUll 

MW-21SDUP«II-Sm 

8/S«2 

Result Q 

25 U 

177 1 

15 U 

15 U 

27000 

67.8 

23.4 J 

36.4 

38000 

9500 

1100 

64.9 

6530 

S U 

170000 

60 

190 

NA 

23.1 

22.9 

O.I U 

R 

5 U 

n-s 

A 0 C I 3 

MW-22S«U-Sm 

ilM91 -

Resull Q 

25 U 

144 1 

15 U 

I S U 

60000 

18.3 

S U 

115 U 

IIOOO 

13000 

380 

20 U 

22000 

5 U 

23000 

5 U 

24.65 U 

NA 

5 U 

1 5 U 

0.1 U 

R 

5 U 

n-s 

A 0 C 1 3 

MW-23S«n-S|Tl 

SI4/92 

Resull Q 

25 U 

31.3 J 

1 5 U 

1 5 U 

29000 

129 

5 U 

29.6 

9400 

61000 

SI6 

20 U 

3000 

5 U 

25000 

5 U 

25.6 U 

NA 

5 U 

8.6 

O.I U 

R 

5 U 

n-s 

A 0 C 1 3 

MW-24S«n-S[T] 

SI4I92 

Result Q 

25 U 

178 J 

1 5 U 

1 5 U 

26000 

40.3 

36.4 J 

S7.6 

IIOOOO 

IIOOO 

17000 

55.1 

6500 

5 U 

20000 

24.1 J 

117 

NA 

68.1 

49.5 

O.I U 

R 

5 U 

n-s 

AOCI3 

MW-29S«1I-S[T1 

S/6«2 

Result Q 

25 U 

51.5 J 

15 U 

15 U 

I4O00 

144 

5 U 

53.8 

57000 

6700 

450 

102 

2900 

5 U 

22000 

10.8 J 

51.5 U 

NA 

56.3 

28.1 

O.I U 

R 

5 U 

n-s 

A0CI3 

MW-30s»n-srri 

116192 

Resull Q 

25 U 

3 1 1 J 

1 5 U 

1 5 U 

22000 

32.6 

5 U 

67.S 

17000 

4400 

770 

20 U 

4100 

5 U 

21000 

5 U 

382 

NA 

5 U 

18 

O.I U 

R 

5 U 

n-s 
A O C I 3 

Mw-3is'n-srri 

8/6/92 

Result 0 

86.1 

1140 

20.4 

l i s V 

92000 

618 

338 

351 

68000 

35OO0 

5000 

549 

16000 

5 U 

30000 

757 

1510 

NA 

109 

263 

O.I U 

R 

5 U 

S H A L L O W W E L L S U M M A R Y - T O T A L 

Fnxiuency 

of 

Detection 

2 

38 

3 

1 

38 

28 

10 

17 

38 

38 

38 

16 

34 

1 

38 

7 

19 

2 

31 

25 

1 

1 

8 

Average 

Detected 

58.6 

132 

8.8 

9.4 

49700 

68.7 

54.7 

79.4 

23900 

7850 

2450 

87.9 

9410 

25.8 

49200 

151 

255 

24 

23.5 

37 

1 3 

5 

34 

AveiBge 

Repotted 

(with 1/2 detection limit) 

23.2 

132 

129 

194 

49700 

32 

18.1 

41.7 

23900 

7850 

2450 

43.7 

8600 

5.55 

49200 

34.5 

144 

3.55 

19.9 

26.4 

0.158 

3.53 

l l . l 

M a u m i i n 

Detected 

86.1 

1140 

20.4 

9.4 

IIOOOO 

618 

338 

531 

IIOOOO 

61000 

17000 

549 

31100 

25.8 

170000 

757 

1310 

25 

109 

263 

13 

5 

120 

j 

. .Mtni imin i 

Detected 

31 

23 

17 

9.4 

14000 

,, 
10.5 

23 

2170 

2300 

157 

20.2 

2900 

25.8 

14200 

10.8 

24.9 

23 

4.1 

4.3 

13 

5 

11 

DISSOLVED METALS 
P H A S E / R O U N D 

S U B A R E A 

S A M P L E m 

C O L L E C T D A T E 

60 low 
eoiow 

601OW 

6010W 

60 low 
eoiow 

6010W 

6010W 

aolow 

6010W 

6010W 

6010W 

7 0 4 I W 

7060W 

7 4 2 I W 

BARBJM 

C A D M I U M 

C A L C I U M 

C O B A L T 

IRON 

M A G N E S I U M 

M A N G A N E S E 

NICKEL 

POTASSIUM 

sn,VHi 
SODIUM 

ZINC 

ANTIMONY 

ARSENIC 

LEAD 

B-2 

SWMUS 

MW-13S'IB-2P1 

4/22«l 

Resull Q 

80.5 

1 5 U 

94700 

5 U 

3450 

6100 

3970 

10 U 

37700 J 

5 U 

111000 

10 U 

3.5 U 

4.8 

7 U 

IB-3 

SWMUS 

MW-13S«B-3P1 

9/13«l 

Resull Q 

68 

15 U 

86000 

5 U 

2600 

6400 

3400 

20 U 

21000 

5 U 

I7O0O0 

10 U 

NA 

29 

15 U 

B-l 

SWMUll 

MW-14S*IB-I P J 

l/14ffil 

Result Q 

37 

13 U 

32700 

5 U 

4930 

4320 

3050 

10 U 

3390 

5 U 

S430O 

10 U 

3.3 U 

14.9 

1.5 U 

tB-2 

SWMUll 

MW-I4S«IB-2P1 

4/18/91 

Resub Q 

55.4 

8.1 J 

52900 

131 J 

4640 

4980 

4420 

10 U 

7130 

26 J 

113000 

29.1 J 

3.5 U 

II 

IS U 

IB-3 

SWMUll 

MW-I4S'IB-3P1 

9/11/91 

Resub 0 

47 

I S U 

44000 

5 U 

4300 

4400 

4700 

20 U 

7700 

5 U 

85000 

10 u 

NA 

IS 

15 U 

B-l 

AAOIIS 

MW-16S«IB-1 P I 

UU/9\ 

Result Q 

27 

15 U 

47600 

5 U 

368 

2220 

468 

10 U 

4960 

5 U 

23500 

10 U 

3.5 U 

2 U 

1.5 U 

B-2 

AAOIIS 

MW-I6S<IB-2P1 

4/22WI 

Resub Q 

21.7 

15 U 

49200 

5 U 

2260 

2070 

7340 

213 

1715 U 

3 U 

16200 

280 

3.5 U 

4.2 

4.33 U 

B-3 

AOI15 

MW-I6S«IB-3P1 

9/l6«l 

Resub Q 

IS 

15 U 

36000 

5 U 

3.25 U 

2100 

6S 

20 U 

6600 

5 U 

23O00 

10 U 

NA 

15 U 

15 U 

n-s 

A0CI3 

MW-20S«n-SPl 

ilA/92 

Result Q 

27.1 J 

1 5 U 

35000 

5 U 

21 

2800 

no 
20 U 

2900 

5 U 

15000 

15.05 U 

NA 

5 U 

1 5 V 

n-s 

S W M U l l 

M W - 2 I . S ' n - S P l 

S/3W2 

Resub Q 

56.3 J 

1 5 U 

25000 

5 U 

2000 

3100 

760 

20 U 

3400 

5 U 

I6O0O0 

11.4 U 

NA 

10.2 

1 5 U 

n-s 
S W M U l l 

M W - 2 I S D U P ' I I - S P 1 

8/5/92 

Resub 0 

56.8 J 

1 5 U 

23000 

5 U 

1900 

3000 

720 

20 U 

3400 

3 U 

170000 

10.7 U 

NA 

5 U 

1 5 U 

n-s 
A 0 C I 3 

M W - 2 2 S « n - S p i 

S/4/92 

Resub Q 

132 J 

1 5 U 

58000 

5 U 

57 

10000 

230 

20 U 

21000 

5 U 

22000 

20.7 U 

NA 

5 U 

1 5 U 

n-s 
AOC13 

M W - 2 3 S « n - S p l 

%IAI92 

Result Q 

17.5 J 

1 5 U 

28000 

3 U 

60 

4300 

290 

20 U 

2700 

3 U 

24O0O 

20.1 U 

NA 

3 U 

2.5 U 

n-s 
A 0 C 1 3 

M W - 2 4 S « n - S P l 

»l4/92 

Resuh 0 

43.8 J 

1 5 U 

23000 

5 U 

770 

2400 

5600 

20 U 

3600 

5 U 

19000 

15.6 U 

NA 

5 U 

1 5 U 

n-s 
A 0 C 1 3 

M W - 2 9 S « n - S p l 

S/6W2 

Resub Q 

11.2 J 

1 5 U 

13O00 

5 U 

25O00 

3400 

240 

44.1 

2200 

5 U 

23000 

^ 11.15 U 

NA 

41.6 

1 5 U 

n-s 
A0C13 

M W - 3 0 S ' n - S P l 

H 6 I 9 2 

Resub 0 

14.6 J 

1 5 U 

21000 

5 U 

8800 

3300 

700 

20 U 

3200 

5 U 

21000 

11.6 U 

NA 

5 U 

1 5 U 

n-s 
AOC13 

MW-3IS<n-SPl 

8/6»2 

Resub Q 

39.8 J 

15 U 

27000 

5 U 

6700 

66O0 

ISOO 

20 U 

2300 

5 U 

29000 

10 U 

NA 

20.5 

2.5 U 

S H A L L O W W E L L S U M M A R Y - D I S S O L V E D 

Fiequtncy 

of 

Detection 

38 

1 

38 

1 

34 

38 

36 

3 

35 

1 

38 

3 

1 

20 

3 

Average 

Detected 

58.2 

8.1 

47700 

13.2 

6160 

4170 

2030 

30.5 

8SI0 

26 

51200 

32 

13.4 

14.3 

673 

Average 

Repotted 

(with 1/2 detection limit) 

38.2 

163 

47700 

302 

3510 

4170 

1920 

16.1 

7960 

SJS 

51200 

117 

4 

9.06 

183 

Maxiinum 

Detected 

268 

8.1 

96800 

130 

25000 

10000 

7340 

44.1 

37700 

26 

170000 

38.6 

13.4 

41.6 

8.5 

Minimim 

Delected 

no 
8.1 

13000 

130 

21 

1900 

14 

215 

2200 

26 

14800 

280 

13.4 

4.1 

4.7 

AU results in ug/l (ppb). 

Alt ufKletected results listed at 

half detection Itnu'L 

[Tl - unifiltcred sample (total). 

[D] - filtered s a n ^ t e (dissolved). 

U - U n d e t e c t e d . 

J - Estimated value. 

,;' ' " " ^ • - i e a e d value. 

C. . , ^ H o i ana lyzed 
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TABLE 4-9 
CRANSTON SITE 
PRODUCTION AREA 
DEEP GROUNDWATER 
INORGANIC DATA 

7/2&9S9:t8AM 

TOTAL METALS 
P H A S E / R O U N D 

S U B A R E A 

S A M P L E ID 

C O M P e r D A T E 

6010W 

6 0 1 0 W 

M l O W 

6 0 1 0 W 

6 0 1 0 W 

601 OW 

6 0 1 0 W 

6 0 1 0 W 

6010W 

6010W 

601 OW 

6010W 

6 0 1 0 W 

601 OW 

6010W 

7060W 

7421W 

7740W 

B A R I U M 

C A D M I U M 

C A L C I U M 

C H R O M I U M 

C O B A L T 

C O P P E R 

IRON 

M A G N E S I U M 

M/VNO/VNESE 

N I C K E L 

P O T A S S I U M 

S I L V E R 

S O D I U M 

V/VNADIUM 

Z I N C 

A R S E N I C 

L E A D 

S E L E N I U M 

lB-1 

A 0 C 1 3 

M W - I D m 

12««0 

Result Q 

23 

1 5 U 

13200 

5 U 

19 

54 

16000 

3420 

3710 

10 U 

1500 U 

5 U 

28100 

10 U 

13.5 U 

7 

3 U 

1 5 U 

IB-2 

A0C13 

MW-ID«IB-2|TI 

4/23/91 

Result Q 

19.5 

1 5 U 

18300 

5 U 

11.4 

10 U 

31800 

4870 

4150 

10 U 

1300 U 

5 U 

27000 

10 U 

23.9 

5 J 

3.95 U 

1 5 U 

IB-3 

A0C13 

MW-lD»IB-3rn 

9/11/91 

Result Q 

17 

2.5 U 

14000 

5 U 

15 

12.5 U 

27000 

3800 

4200 

20 U 

1700 

5 U 

27000 

5 U 

14 U 

8.9 

2.5 U 

5 U 

lB-1 

SWMU2 

MW-10D»IB-I m 

1/10«1 

Result Q 

65 

1 5 U 

38400 

30 

5 U 

21 

13700 

8660 

4340 

41 

4830 

5 U 

26100 

10 U 

19.5 U 

4.3 

3.25 U 

1 5 U 

IB-2 

SWMU2 

MW-I0D«IB-2 m 

4/17/91 

Resull 0 

131 

1 5 U 

35000 

95.3 J 

25.3 

58.2 

42400 

12300 

3880 

103 J 

4420 

5 U 

24400 

27.2 

96.3 

2 U 

31.9 J 

1 5 U 

lB-3 

SWMU2 

MW-I0D*IB-3(TI 

9/12»1 

Result Q 

63 

2.5 U 

32000 

35 

5 U 

26 

9300 

6600 

2600 

20 U 

3000 

5 U 

21000 

5 U 

21 U 

2.5 U 

1 5 U 

5 U 

IB-1 

SWMU7 

MW-12D»IB-1 m 

1/11/91 

Result Q 

41 

1 5 U 

23500 

15 

5 U 

10 U 

12200 

3680 

640 

32 

8590 

5 U 

34000 

10 U 

29 

2 U 

4.63 U 

2.5 U 

lB-2 

SWMU7 

MW-12D*IB-2(n 

An.2J9\ 

Result Q 

43.9 

1 5 U 

22600 

5 U 

5 U 

10 U 

9540 

5640 

526 

21.4 

1580 U 

5 U 

30200 

10 U 

32.7 

2 U 

9.85 U 

2.5 U 

lB-3 

SWMU7 

MW-12D«IB-3rn 

9/11/91 

Result Q 

39 

2.5 U 

24000 

5 U 

5 U 

12.3 U 

6300 

5000 

590 

20 U 

3700 

5 U 

29000 

5 U 

10 U 

1 5 U 

2.5 U 

5 U 

lB-1 

AAOIIS 

MW-16D«IB-1 (T) 

1/I4fll 

Result Q 

251 

2.5 U 

317000 

32 

5 U 

10 U 

739 

500 U 

15 

10 U 

10600 

5 U 

29100 

10 U 

10 U 

2 U 

4.8 

2.5 U 

lB-2 

AAOI 15 

MW-16D'IB-2(TI 

V12J9\ 

Resuh Q 

137 

2.5 U 

201000 

25.5 

5 U 

10 U 

138 

500 U 

5 U 

10 U 

2925 U 

5 U 

31200 

10 U 

10 U 

2 U 

7.2 U 

2.5 U 

lB-3 

AAOI 15 

M W - l 6 D * I B - 3 m 

9/12/91 

Result Q 

69 

2.5 U 

IIOOOO 

12 

5 U 

12.5 U 

670 

1700 

63 

20 U 

4300 

5 U 

31000 

3 U 

55 U 

2.5 U 

2.5 U 

5 U 

ll-S 

A 0 C I 3 

M W - 2 9 D « l l - S m 

8/6/92 

Result Q 

51.1 J 

1 5 U 

80000 

112 

1 1 3 I 

42.7 

4 3 0 0 0 

25000 

3 0 0 0 

73.4 

6 1 0 0 

5 U 

100000 

17.2 J 

36.75 U 

54.9 

13.3 

R 

n-s 
A0C13 

MW-30D*II-Sm 

8/6«2 

Result 0 

173 J 

2.5 U 

22000 

115 

53.5 

212 

135000 

22000 

3500 

184 

10000 

5 U 

27000 

80.2 

435 

120 

45.1 

R 

n-s 
A0C13 

MW-31D*U-Sm 

8/6/92 

Result Q 

96.6 J 

2.5 U 

30000 

53.9 

18.5 J 

90 

47000 

14000 

2100 

46 

4200 

5 U 

30000 

35.4 ; 

242 

42.8 

28.3 

R 

DEEP WELL SUMMARY-TOTAL 1 

Fiequency 

of 

Detectioa 

15 

0 

15 

10 

7 

7 

15 

13 

14 

7 

11 

0 

15 

4 

6 

7 

5 

0 

Avaage 

Detected 

81.3 

65400 

52.6 

22.4 

72 

26300 

9130 

2380 

71,5 

5590 

33000 

40 

146 

34.7 

24.7 

Average 

Repotted 

(with 1/2 detection limit) 

81.3 

1 5 

65400 

36.7 

13.1 

39.4 

26300 

7980 

2220 

41.4 

4600 

3 

33000 

16.7 

710 

17.4 

11.2 

3.33 

Maximum 

Detected 

251 

317000 

115 

55.5 

212 

135000 

25000 

4340 

184 

10600 

100000 

80.2 

435 

120 

45.1 

Minimum 

Detected 

17 

13200 

12 

11.4 

21 

138 

1700 

15 

21.4 

1700 

21000 

170 

23.9 

4.3 

4.8 

i 
<< ~x 

.J 

DISSOLVED METALS 
PHASE/ROUND 

SUBAREA 

SAMPLE ro 

COIJPXTTDATE 

6010W 

6010W 

6010W 

6010W 

601 OW 

6010W 

6010W 

6010W 

60I0W 

6010W 

601 OW 

6010W 

fiOlOW 

6010W 

6010W 

7060W 

7421W 

7740W 

BARIUM 

C/^MIUM 

CALaUM 

CHROMIUM 

C»BALT 

tMPPER 

IRON 

MAGNESIUM 

MANGANESE 

NICKEL 

POTASSIUM 

Sn.VER 

SODIUM 

V/^ADIUM 

ZINC 

/ARSENIC 

LEAD 

SELENIUM 

IB-I 

AOCI3 

MW-ID [D] 

12/6/90 

Result Q 
14 

2.5 U 

11700 

5 U 

18 

10 U 

13800 

2610 

3810 

10 U 

1500 U 

5 U 

25800 

10 U 

10 U 

5.3 

1 1 U 

1 5 U 

IB-2 

AOC13 

MW-1D'1B-2P1 

Af23l9l 

ResuU Q 

17.8 

2.5 U 

170O0 

5 U 

5 U 

10 U 

26700 

4340 

4030 

10 U 

1500 U 

5 U 

27200 

10 V 

10 U 

2 U 

2.05 U 

2.5 U 

IB-3 

A0C13 

MW-1D«1B-3P1 

9/11/91 

Result Q 

16 

1 3 U 

13000 

25 U 

5 U 

12.5 U 

27000 

3500 

4300 

20 U 

1700 

5 U 

27000 

5 U 

23 

6.5 

2.5 U 

5 U 

IB-I 

SWMU2 

MW-lOD'lB-1 ID] 

1/10/91 

Result Q 

35 

2.5 U 

38100 

5 U 

5 U 

10 U 

94.5 U 

6990 

-4380 

10 U 

3770 

5 U 

24500 

10 U 

10 U 

2 U 

1.5 U 

2.5 U 

IB-2 

SWMU2 

MW-10D«IB-2(D] 

4/17/91 

Result Q 

30.2 

1 3 U 

32300 

5 U 

5 U 

10 U 

153 

5790 

3320 

10 U 

1500 U 

5 U 

22300 

10 U 

10 U 

2 U 

4.4 

1 5 U 

IB-3 

SWMU2 

MW-10D»IB-3(D1 

9/12/91 

ResuU Q 

26 

2 5 U 

29000 

5 U 

5 U 

12.5 U 

180 

5400 

2600 

20 U 

2700 

5 U 

22000 

5 U 

10 U 

1 5 U 

2.5 U 

5 U 

IB-I 

SWMU7 

MW-12D«B-1 [Dl 

1/11/91 

Result Q 

23 

2.5 U 

24900 

5 U 

5 U 

10 U 

979 

4340 

573 

10 U 

9460 

5 U 

37500 

10 U 

10 U 

2 U 

1.5 U 

2.5 U 

lB-2 

SWMU7 

IVIW-12D«lB-2 P I 

Af22J9\ 

Result Q 

310 

2 5 U 

22800 

3 U 

5 U 

10 U 

3210 

4860 

455 

10 U 

4320 J 

5 U 

31100 

10 U 

10 U 

2 U 

5.9 U 

2.5 U 

IB-3 

SWMU7 

MW-12D«IB-3P1 

9/11/91 

Result Q 

38 

2.5 U 

23000 

5 U 

5 U 

12.5 U 

4200 

5000 

370 

20 U 

3500 

5 U 

30000 

5 U 

10 U 

2 5 U 

2.5 U 

5 U 

IB-1 

AAOIIS 

MW-16D«IB-1 (D] 

1/14/91 

Result Q 

245 

1 5 U 

309000 

24 

5 U 

10 U 

20 U 

500 U 

5 U 

10 U 

10300 

5 U 

29000 

10 U 

10 U 

2 U 

1.5 U 

1 5 U 

IB-2 

AAOIIS 

MW-16D'lB-2 [Dl 

4^2/91 

Result Q 

135 

1 5 U 

193000 

24.6 

3 U 

10 U 

20 U 

500 U 

3 U 

10 U 

5720 J 

5 U 

30S00 

10 U 

10 U 

2 U 

7.55 U 

I S U 

IB-3 

AAOIIS 

MW-16D«IB-3P] 

9/12«1 

Result Q 

92 

6.5 

IIOOOO 

12 

5 U 

12.5 U 

33 

33 

5 

2 0 U 

4400 

5 U 

30000 

5 U 

10 U 

1 5 U 

2.5 U 

5 U 

II-S 

A 0 C 1 3 

MW-29D»1I-S1D] 

8/6/92 

Result Q 

15.2 / 

1 5 U 

76000 

5 U 

5 U 

12.5 U 

13000 

19000 

2500 

20 U 

2900 

5 U 

100000 

5 U 

10 U 

25.9 

1 5 U 

5 U 

II-S 

A0CI3 

MW-30D*U-SP1 

8/6«2 

Result Q 

23.8 ; 

2.5 U 

12000 

5 U 

5 U 

12.5 U 

23000 

3600 

2100 

45.2 

3800 

5 V 

26000 

5 U 

24.15 U 

61.7 

2.5 U 

25 U 

n-s 
A0C13 

MW-31D«I1-S[D] 

Result Q 

20.3 ; 

2.3 U 

23000 

5 U 

5 U 

115 U 

9100 

6200 

1500000 

20 U 

2200 

3 V 

30000 

5 U 

10 U 

25.3 

1 5 U 

5 U 

DEEP WELL SUMMARY-DISSOLVED | 

Frequency 

of 

Detection 

15 

1 

15 

3 

1 

0 

12 

13 

13 

1 

12 

0 

15 

0 

1 
5 , 

1 

0 

Aveiage 

Detected 

30.8 

6.5 

62600 

20.2 

18 

10100 

5530 

118000 

4S0 

4560 

32900 

23 

24.9 

4.4 

Average 

Repotted 

(with 1/2 delectitm limit) 

50.8 

2.77 

62600 

9.37 

5.87 

no 
8100 

4860 

102000 

16.3 

3950 

5 

32900 

7.67 

11.8 

9.75 

2.93 

5 

Maximum 

Detected 

245 

6.5 

309000 

24.6 

18 

27000 

19000 

1500000 

45.2 

10300 

100000 

23 

61.7 

4.4 

Minimum 

Detected 

14 

6.5 

11700 

12 

18 

33 

33 

5 

450 

1700 

22000 

23 

5.3 

4.4 

AU results in ug/I (ppb). 

AD undetected results listed at half detoctioo UmlL 

m - unifiltered sample (total). 

[D] - filtered sam;rie (dissolved). 

U - Undetected, 

J - Estimated.value. 

R - Rejected value. 

NA - Not analyzed. 
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\ 
TABLt4-10 

CRANSTON SITE 

PRODUCTION AREA 

BEDROCK GROUNDWATER INORGANIC DATA 

TOTAL METALS 

PHASE/ROUND 

SUBAREA 

SAMPLE ID 

COT ,T,F,CT DATE 

6010W 
6010W 
6010W 
6010W 
6010W 
6010W 
6010W 
6010W 
7421W 

BARIUM 
CALCIUM 
IRON 
MAGNESIUM 
MANGANESE 
POTASSIUM 
SODIUM -

zmc 
LEAD 

IB-1 

A0C13 

RW-1*IB-1 m 

V15/91 

Result Q 
48 

49200 
601 

7730 
280 

10300 
18200 

20 
14.9 

IB-2 

A0C13 

RW-l*IB-2 [T] 

4/23/91 

Result Q 
33 

33600 
251 

7400 
291 

6200 
15700 

10 U 
3.7 U 

IB-3 

A0C13 

RW-1*IB-3[T] 

9/17/91 

Result Q 
48 

39000 
230 

6000 
180 

20000 
22000 

28 U 
2.5 U 

R O C K W E L L S U M M A R Y 

Frequent^ 

of 

Detection 
3 
3 
3 
3 
3 
3 
3 
1 
1 

Average 

Detected 
43 

40600 
361 
7040 
250 

12200 
18600 

20 
14.9 

Average 

Reported 

(with 1/2 detection limit) 
43 

40600 
361 
7040 
250 

12200 
18600 
19.3 
7.03 

Maximum 

Detected 
48 

49200 
601 
7730 
291 

20000 
22000 

20 
14.9 

Minimum 

Detected 
33 

33600 
230 

6000 
180 

6200 
15700 

20 
14.9 

DISSOLVED METALS 

PHASE/ROUND 

SUBAREA 

SAMPLE ID 

COT ,T,ECT DATE 

6010W 
6010W 
6010W 
6010W 
6010W 
6010W 
6010W 
6010W 
7421W 

BARIUM 
CALCIUM 
IRON 
MAGNESIUM 
MANGANESE 
POTASSIUM 
SODILTM 
ZINC 
LEAD 

IB-1 

A0C13 

RW-1*IB-1 P ] 

1/15/91 

Result Q 
17 

15200 
20 U 

6410 
10 

12300 
19400 

10 U 
51.9 

IB-2 

A0C13 

RW-l*IB-2 P ] 

4/23/91 

Result Q 
21.4 

24400 
20 U 

7280 
212 

5190 
15100 

10 U 
3.4 U 

IB-3 

A0C13 

RW-1*IB-3P] 

9/17/91 

Result Q 
15 

12000 
3.25 U 
5000 
0.75 U 

20000 
24000 

10 U 
2.5 U 

R O C K W E L L S U M M A R Y | 

Frequency 

of 

Detection 
3 
3 
0 
3 
2 
3 
3 
0 
1 

Average 

Detected 
17.8 

17200 

6230 
111 

12500 
19500 

51.9 

Average 

Reported 

(with 1/2 detection limit) 
17.8 

17200 
14.4 
6230 
74.3 

12500 
19500 

10 
19.3 

Maximum 

Detected 
21.4 

24400 

7280 
212 

20000 
24000 

51.9 

MinimiiTTi 

Detected 
15 

12000 

5000 
10 

5190 
15100 

51.9 

All results in ug/l (ppb). 
All undetected results listed at half detection limit. 
rn - unifiltcred sample (total). 
P] - filtered sample (dissolved). 
U - Undetected. 
J - Estimated value. 
R - Rejected value. 
NA - Not analjrzed. 
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TABLE 4-11 
CRANSTON STTE 
WASTE WATER TREATMENT AREA 
ORAGANIC GROUNDWATER DATA 

7/26/95 9;20 AM 

o 

n u S E I K O U K D 

StJBAItBA 

S A M U B I D 

OOLLBOTDATE 

V O L A T I L E O R G A N I C S 

E A t X K U t A T W D 

•MOW l. l . l -TRICIfLOROErHANB 

S 2 « W l , 1 J ) l C H l J » 0 e r H A N E 

8M0W CHtjORtWENZENE 

>24aw (SILOi lOerHANE 

aUOW O t L O R O I ^ R M 

E « W T IUCI lLOKWrHENB 

AKOMATICS 

•MOW EIHYLBENZENE 

8240W MAP'XYLENB 

SUOW a X Y L E N B 

E « W TOUJEKE 

S E M I - V O L A T I L E O R G A N I C S 

B A S E N E I T T R A L S 

PAHs 

8270W 2.MErHYl.NAPHrHALENE 

JTTOW ACENATHTHENE 

CTOW AKTHRACTNE 

SZ70W BENZO(A)AKntRACTNE 

SrtOW BENZO(A)nr«ENE 

SI70W BEN2tXB)Pl.t)0RAKrHENE 

8270W BENK)(K)FLUORAfmtENE 

«27(IW O K Y S E N E 

m o w PLUORANTOENE 

S270W HJJORENE 

8270W N A P t n i t A l ^ N E 

8270W PHENAKTHRENE 

E70W PYRENE 

8270W BIS<2.ETHYLHEXYL)PHntALATB 

8270W D I . N - B U r T L P H n i A I > T E 

E70W D | . N « T Y l P i m t A L A 1 B 

ffi70W EHEntYLPKrHAl.ATE 

HALOGENATED 

St70W IJ.DK3tLOROBE7aENE 

m o w « H L O M ) A N I U N B 

B2T0W N - m n t O S O D I M E n m A M l N E 

8270W ACETOPttENONE 

SZ70W ANIUNE 

A C I D E X n t A C T A B L E S 

r B E N O L S 

ETOW K-DICH1J)11DPHEN0L 

s n o w « 3 I L O R O . m E r H T L P 1 1 E N O L 

m o w MU-METHYLPKENOL 

E70W 4-METHYUHENOL 

Q70W PHENOL 

F I N G E R P R I N T C O M P O U N D S 

m o w BltTAZOUDTN 

8I70W PROPAZDtE 

s n o w IROASAN DP.300 

CTOW TOFRANIL 

m o w Tiwjv iNns 

ORGANtKaLORLNE PESnODES 
m o w 4^. I»E 
snow 4.<.DDr 
SOSOW A U A I N 

SOSOW ALPHA.SHC 

SOSOW A l f H A O t L O i a j A N E 

SOSOW CMLOROSENZILATE 

SOSOW DELTA41HC 

SOSOW DIEUWIN 

SOSOW t l A M M A O l L 0 R l > A N E 

SOSOW HEPTACHLOR 

SOSOW LSODRIN 

H E R B I C I D E S 

S13ZW DINOSEB 

a i L O t U N A T E D D I O X I N S A N D F l ^ A W 

8270W TRt3)F 

S170W DIBENZOFURAN 

tB-f 

SWMUiO 

MW-7S1B-1 

R i u l l Q 

2.5 U 

U U 

2 5 U 

J U 

2 5 U 

u u 

u u 
2 5 U 

2 J U 

1 5 U 

4 J 

i V 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

13 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

3 U 

5 U 

9 U 

5 U 

5 U 

.5 U 

5 U 

NA 

5 U 

5 iJ 

2 5 J U\ 

V 5 V 

251 l i 
255 U 

NA 

0 J » « 5 U 

cims u 
0.0O4S5 tJ 

0.0OU5 U 

o j m i / 
NA 

0.01Z 

aoo«s iJ 
0.0095 U 

o m a I 
0.0O4S3 V 

0.0005 (^ 

otn u 

10 Ul 

5 I t 

16-2 

SWMUIO 

MW.7S"IB.2 

v n m 

Retail Q 

2 5 V 

2 5 V 

2 5 U 

3 U 

2 J U 

2 5 V 

1 5 U 

2 5 U 

2 J U 

2 5 U 

4.S U 

4S U 

4 J U 

4 i U 

4.1 U 

4S U 

4 J U 

4.8 U 

4 J U 

4.S U 

4 J u 

4 J u 

4 J U 

4.8 U 

4 J U 

4 J U 

4 J U 

4.S U 

4.S U 

4 J U 

4 J U 

4S U 

4S U 

4.8 U 

NA 

4 J U 

t x U 

24 U 

24 u 

24 U 

24 u 

NA 

0.0O47 U 

Ot)07 1 

0.CO47 U 

0.0047 U 

0.0047 U 

NA 

0.0047 U 

0.0047 U 

ooon u 
0.0047 U 

0.0047 U 

0.0047 U 

0.07 u 

9 5 U 

4 i U 

IB.3 

SWMUIO 

MW-7S«IB-3 

m i m 

Reu l l Q 

L 5 U 

2 J U 

2.5 U 

5 U 

2 5 V 

I S U 

1 5 U 

2 J U 

15 U 

2 i U 

5 U 

5 U 

3 U 

5 U 

5 U 

5 U 

5 U 

3 U 

5 U 

5 U 

5 U 

5 U 

5 U 

Oil U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

23 U 

3 U 

3 U 

5 U 

NA 

3 l i 

250 l^ 

IOO u 

so U 
25 U 

NA 

. OJ05 U 

• 0:05 U 

0.025 U 

aQZ3 t ; 

0 J » V 

0 5 

0.023 V 

OUS t r 

OJB U 

OUS u 

0.023 U 

o j j t r 

NA 

NA 

5 U 

0 1 

SWMUIO 

MW-TS' l l - l 

8^VP3 

R<n l l 0 

1 5 U 

15 U 

1 5 U 

5 U 

15 U 

1 5 U 

15 U 

15 U 

1 3 U 

1 3 U 

5 U 

5 U 

5 U 

3 U 

3 U 

5 U 

5 U 

5 U 

5 U 

3 U 

5 U 

3 U 

5 U 

5 U 

5 U 

3 U 

5 U 

3 U 

10 U 

3 U 

5 U 

23 U 

3 U 

5 U 

5 U 

NA 

3 tr 

23 Ul 

10 u 

5 U 

30 U 

3 U 

OJ05 t r 

0 J » u 

0.025 U 

0.025 U 

0.023 U 

015 U 

0.025 U 

OJS U 

0i l5 U 

0.025 U 

0.025 U 

0.023 U 

NA 

0 U 

3 U 

I B I 

SWMUIO 

M W « 1 B - 1 

1X91 

Ra i i l l Q 

2 5 U 

1 i 

2A I 

3 U 

1 5 U 

2.5 U 

2 3 V 

2 5 U 

1 5 U 

2.3 U 

5 U 

5 U 

1 J 

1 I 

5 U 

1 1 

2 J 

1 i 

3 J 

5 U 

5 U 

1 J 

3 J 

3 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

NA 

5 U 

5 U 

25 U 

23 U 

23 U 

23 U 

NA 

0 J 0 1 2 

0.0095 U 

0.0034 J 

0.012 

o jm is u 
NA 

0J0O475 U 

O f f n 

0.0095 V 

OMt-IS U 

0 M 4 7 5 U 

0.0086 J 

0.07 U 

10 u 

5 U 

IB-2 

SWMUIO 

M W « 1 B . 2 

4/17/91 

Result Q 

1.7 J 

24 1 

1 5 U 

3 U 

2 J U 

15 U 

1 5 V 

1 5 V 

15 U 

2 3 U 

4.7 U 

4.7 U 

0.62 ; 

I S J 

1.4 I 

2 J J 

2.9 J 

1.9 J 

4 2 1 

4.7 U 

4.7 U 

1.1 J 

22 J 

4.7 U 

4.7 U 

4.7 U 

4.7 U 

4.7 U 

4.7 U 

4.7 U 

4.7 U 

4.7 U 

4.7 U 

4.7 U 

NA 

4.7 U 

4.7 U 

2 i 5 U 

233 U 

2 3 J U 

13.5 l i 
NA 

0.00473 U 

0 t»93 U 

0.00475 U 

0.00475 U 

0.00475 U 

NA 

0.00475 U 

0.0O475 U 

0IIO95 U 

0.00475 U 

0.043 

0.00*75 U 

0.07 U 

9 J U 

4.7 U 

IB-J 

SWMU 12 

M W « 1 B - 3 

Resull Q 

15 U 

7 1 

23 U 

17 

15 U 

13 U 

15 U 

15 U 

15 U 

25 U 

5 U 

1.1 t 

5 U 

5 U 

3 U 

5 U 

5 U 

5 U 

1.9 J 

03 J 

5 U 

5 U 

13 J 

04 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

23 U 

3 U 

5 U 

5 U 

NA 

5 U 

250 U 

100 U 

5 0 U 

15 U 

NA 

005 tJ 
0JI3 U 

0.025 U 

0.025 U 

O M U 

015 U 

0.025 U 

OJ05 i ; 

OtB U 

OJM U 

0.023 U 

0.01 V 

NA 

NA 

04 1 

0-1 

SWMUIO 

MW4S1I .1 

i m m 

Resdl Q 

13 U 

13 U 

13 U 

5 U 

1 5 U 

15 U 

15 U 

13 U 

15 U 

15 U 

3 U 

OJ63 J 

5 U 

5 U 

I J 1 

I S J 

3 U 

1.9 1 

34 1 

5 U 

5 U 

5 U 

32 1 

5 U 

0.76 1 

5 U 

5 U 

3 U 

10 U 

3 U 

5 U 

25 U 

5 U 

5 U 

5 U 

NA 

3 U 

23 Ĉ  

10 u 

5 iJ 
30 U 

5 U 

OW ir 
OJM U 

O025 U 

0.025 U 

0023 1/ 

013 U 

0.023 U 

ODS l i 
O M U 

0.025 U 

a025 U 

01025 V 

NA 

0 U 

3 U 

I B I 

SWMUIO 

MW.9S«IB-1 

I « V 1 

R o d ! Q 

1 5 U 

2 3 U 

2 J U 

3 U 

t i 1 

2 3 U 

1 5 U 

1 3 U 

2 3 U 

2 5 U 

4 J 

3 U 

5 U 

5 U 

3 U 

5 U 

5 U 

5 U 

5 U 

5 U 

14 

5 U 

3 U 

3 U 

3 U 

3 U 

5 U 

5 U 

5 U 

3 U 

3 U 

5 U 

5 U 

5 U 

NA 

5 U 

5 U 

253 U 

233 U 

23J U 

253 U 

NA 

0J»475 U 

0.0093 U 

0J10473 U 

OJ0O475 U 

0J»475 V 

NA 

0JI0<75 U 

OJ00475 U 

0.(093 U 

onot-is V 
OMt-IS U 

Q M t l S 11 

O.O? U 

10 u 

5 U 

m.2 

S9^MU10 

MW<S'1B.2 

«1A91 

Resall 0 

2 5 U 

1 5 U 

2 5 U 

3 U 

3 J I 

2 J U 

2 J U 

2 J U 

2 5 U 

1.7 J 

4 J U 

4 S U 

4.8 U 

4.8 U 

4.8 U 

t s U 

t s V 

t s u 
t M U 

4 i U 

4 J U 

4.8 U 

t s V 

t s u 
4.8 U 

t s U 
4.8 U 

4 J U 

t s U 

4.S U 

t s V 
t s u 

4.8 U 

4.8 U 

NA 

4.8 U 

4.8 U 

24 V 

I t V 

24 U 

24 U 

NA 

OJI0473 U 

0.0095 U 

OJl l I 

0.00473 U 

0J10473 V 

NA 

0:00475 U 

0AM73 U 

0.0095 U 

0J»<73 U 

0JKM73 U 

O M t l S U 

0.O7 U 

9 5 U 

4.8 U 

lfl.3 

SWMUIO 

MW4S*1B.3 

» « 1 

Resall Q 

2 5 V 

2 5 U 

1 5 V 

3 U 

7.1 

1 5 U 

2 5 U 

1 5 U 

2 5 V 

2 5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

3 U 

3 U 

5 U 

5 U 

3 U 

3 U 

5 U 

3 U 

0 1 U 

5 U 

3 U 

3 U 

3 U 

3 U 

3 U 

3 U 

25 U 

3 U 

3 U 

5 U 

NA 

5 U 

230 U 

100 U 

50 U 

23 U 

NA 

0.05 U 

0.03 U 

0.025 U 

0JI25 U 

0.03 U 

013 U 

0J)25 U 

0.05 U 

0.05 U 

0.03 U 

0.025 U 

OJOI U 

NA 

NA 

3 U 

0-1 

SWMUIO 

M w J s m - i 

l a i m 

Resell Q 

2 5 U 

2 J U 

2 3 U 

3 U 

2 3 U 

2 3 U 

2 5 U 

2 5 U 

2 5 V 

25 U 

5 U 

3 U 

3 U 

5 U 

3 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

3 U 

5 U 

5 U 

5 U 

5 U 

5 U 

10 U 

5 U 

5 U 

23 U 

3 U 

5 U 

5 U 

NA 

5 U 

25 U 

10 u 

5 U 

50 U 

5 U 

(B-l 

SWMU12 

MW-1SS1B-1 

R M l l Q 

2.3 U 

M J, 

14 

5 U 

2 J U 

2 J U 

49 J 

23 . 

I I 

30 

6 J 

5 U 

s V 
3 U 

S U 

5 U 

5 U 

5 U 

3 U 

5 U 

14 

5 U 

3 U 

5 U 

3 U 

5 U 

3 U 

2 J 

4 J 

6 J 

3 U 

76 

10 

5 U 

NA 

87 

61 

20 ; 

170 

CTO 

23J U 

NA 

0.05 U| OJWI U 

0 . 0 5 J 

0J125 U 

0J>23 U 

o m s V 

013 U 

0Jt25 U 

0.05 U 

0.05 U 

0JI25 U 

0Jr25 U 

0JH3 U 

NA 

nd 
5 U 

OJM U 

0JM8 U 

OiHa u 
DJH8 U 

NA 

0/4 

147 

OJW U 

0 J H « U 

OJHS U 

0.14 

0.07 U 

10 U 

3 U 

18-2 

SWHU12 

MW-13S*IB-2 

M W I 

Rao l l Q 

2 J U 

2 J U 

11 

3 U 

2 J U 

2 J U 

3 J 

13 

6 

3 J U 

4 J U 

4.8 U 

4.8 V 

4 i U 

4S U 

4 £ U 

4.8 U 

4.8 U 

4.8 U 

4.8 U 

2 J 

4.8 U 

4.8 U 

4.8 U 

1 i 

4.8 U 

1 J 

1 i 

6 ; 

4 J U 

3 i 

B6 

29 

4 J U 

NA 

41 

49 

7 1 

7« 

230 

3 J 

NA 

0.473 U 

053 U 

0.473 U 

0.473 U 

0.475 U 

NA 

0.475 U 

0.475 U 

l £ J 

0.475 U 

0.475 U 

0.473 U 

osn U 

9 J U 

4£ U 

IB-3 

SWlrfU12 

MW-I5S*IB3 

WW91 

RcMll Q 

I S U 

2 J U 

4 J J 

5 U 

I S U 

2 J U 

2 J U 

2 J U 

2 J U 

2.4 i 

5 U 

5 U 

1 1 

3 U 

5 U 

3 U 

5 U 

5 U 

5 U 

5 U 

1 ) 

5 U 

5 U 

0.33 U 

5 U 

5 U 

3 U 

OJ J 

10 U 

5 U 

3 U 

25 U 

4S 1 

OA J 

OJ I 

NA 

5 U 

7.6 ; 

43 I 

l » D 

CT 

NA 

0.23 U 

0.25 U 

0.123 U 

0.125 U 

0J5 U 

1.25 U 

0.125 U 

0J5 U 

0-25 U 

0.23 U 

0.123 U 

0.03 V 

NA 

NA 

5 U 

n-t 

5Wh(U12 

MW.15S«l|.l 

V 2 W 3 

R o d t Q 

2 J U 

2 J U 

J J U 

5 U 

2 J U 

2 J U 

2 J U 

2 J U 

2 J U 

2 J U 

3 U 

3 U 

J V 

5 U 

3 U 

5 U 

3 U 

3 U 

3 U 

S U 

3 U 

3 U 

3 U 

3 U 

3 U 

3 U 

5 U 

5 U 

to U 

5 U 

5 U 

23 U 

4 ^ I 

3 U 

5 U 

NA 

3 U 

25 U 

10 U 

300 D 

2 J J 

100 

1 u 
I u 

OJ u 
OJ u 
OJ u 

5 U 
OJ u 

1 u 
1 u 

12 I 

OJ U 

OJ u 

NA 

9.1 J 

5 U 

ra-i 

SWMUI2 

MW.15D«[B.l 

l A n i 

ttesBll Q 

4 1 J 

2 J U 

2 J U 

5 U 

2 J U 

2 J U 

2 J U 

2 J U 

2 J U 

2 J U 

4 J 

5 U 

5 V 

5 U 

5 U 

5 U 

5 U 

5 U 

3 U 

5 U 

12 

3 U 

5 U 

5 U 

3 U 

5 U 

5 U 

5 U 

3 U 

5 U 

3 U 

3 U 

3 U 

5 U 

NA 

3 . U 

3 U 

25 U 

25 U 

26 J 

25 U 

NA 

0J0O47J U 

0.0095 U 

QfXMlS U 

Oi)13 

0M47S U 

NA 

OJ»475 U 

0J)I6 

0.0093 U 

0.00473 U 

QJ0O473 U 

om4 

0.07 U 

10 U 

5 U 

[B-2 

SWMU12 

MW-13D*lB-2 

4/16/91 

Keaalt Q 

2 J U 

2 J U 

2J i j 
5 U 

2 J U 

U U 

2 J U 

2 J U 

2 J U 

2 J U 

4.73 U 

4.75 IT 

4.75 U 

4.73 U 

4.73 U 

4.73 U 

4.73 U 

4.75 U 

4.73 U 

4.75 U 

4.75 U 

4.75 l^ 

4.73 U 

130 

4.73 V 

4.75 U 

4.73 U 

4.75 U 

4.73 U 

4.75 U 

4.73 U 

4.75 U 

4.75 U 

4.75 U 

NA 

4.73 U 

4.75 U 

24 V 

U U 

24 U 

24 u' 

NA 

0.00475 U 

0J»9S U 

0.00475 U 

0.00475 U 

0.00475 V 

NA 

0.00473 U 

0.00475 U 

0J»95 U 

0.00475 U 

0.00473 U 

0.0M75 U 

0.07 U 

9 J U 

4.73 U 

[B-3 

SWMU12 

MW.I5D-1B-3 

ft9rt[ 

Retail Q 

2 J U 

2 J U 

2 J U 

5 U 

2 J U 

2 J U 

2 J U 

u u 
2 J U 

2 J U 

3 U 

3 U 

5 U 

5 U 

5 U 

3 U 

5 U 

5 U 

3 U 

5 U 

5 U 

5 U 

3 U 

5 U 

3 U 

3 U 

3 U 

5 U 

3 U 

5 U 

5 U 

23 U 

5 U 

3 U 

5 U 

NA 

5 U 

250 U 

100 u 

50 U 

25 If 

NA 

0JJ5 1/ 

0.05 U 

0.023 U 

0.023 U 

0.05 U 

0.23 U 

0.025 U 

OJH U 

0.05 U 

O M U 

0.025 U 

0.01 V 

NA 

NA 

5 U 

D I 

SWMU12 

MW-25S-11-1 

SA4/93 

Reioll Q 

2 J U 

2 J U 

2 J U 

3 U 

2 J U 

2 J U 

2 J U 

2 J U 

2 J IT 

2 J U 

5 U 

5 U 

5 U 

5 ul 
5 U 

0-2 

SWMU-12 

MW-25SMI-2 

3 W H 

Rcwlt Q 

2 J U 

2 J U 

2 J U 

3 U 

2 J U 

2 J U 

2 J U 

1 3 U 

2 J U 

2 J U 

3 U 

3 U 

S U 

3 U 

3 U 

3 U| 3 U 

5 U 

5 U 

5 U 

3 U 

5 U 

3 U 

5 U 

5 (J 

5 U 

5 U 

5 , U 

3 U 

10 U 

3 U 

3 U 

25 U 

5 U 

5 U 

5 U 

NA 

5 U 

25 U 

10 U 

3 U 

3 0 

3 U 

3 U 

3 U 

5 U 

3 U 

3 U 

5 U 

3 U 

3 U 

3 U 

5 U 

10 U 

5 U 

5 U 

23 U 

5 U 

5 U 

3 U 

NA 

5 U 

25 U 

10 U 

5 U 

SO U 50 U 

3 U 

o j » l i 

Q M U 

0.023 U 

0.025 U 

0.023 U 

025 U 

0.023 U 

0i l5 U 

Q M U 

0.025 U 

0.025 U 

0p25 V 

NA 

0 U 

5 U 

3 U 

0J)5 U 

OJW U 

0.023 U 

0.023 U 

0.025 U 

0J3 U 

0.023 U 

OJ05 U 

0:05 U 

0.025 U 

0.023 U 

0.025 V 

NA 

0 U 

5 U 

B - l 

SWMUIO 

RW-2»IB-1 

l/ICWI 

Rcul i Q 

2 J U 

2 J U 

2 J U 

5 U 

2 J U 

2 J U 

2 J U 

2 J U 

2 J U 

2 J U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

3 U 

3 U 

5 U 

5 U 

5 U 

3 U 

1 U 

5 U 

3 U 

3 U 

3 U 

5 U 

3 U 

5 U 

5 U 

5 U 

3 U 

NA 

3 U 

5 U 

24J U 

24J U 

24J U 

24J U 

NA 

0.0048 U 

0.0095 U 

0.0048 U 

0.0048 U 

OJXM U 

NA 

OJ012 

0.0048 U 

0.0093 U 

0JJ74 

OJ0O48 U 

O.OMI U 

0.03S J 

9 J U 

5 U 

IB-2 

SWMUIO 

RW-2«IB-2 

4 n 7 « l 

R£S)dt Q 

2 J U 

2 J U 

2 J U 

5 U 

2 J U 

2 J U 

2 J U 

2 J U 

2 J U 

2 J U 

4.73 U 

4.73 U 

4.75 U 

4.73 U 

4.75 U 

4.75 U 

4.73 U 

4.75 U 

4.73 U 

4.73 U 

4.75 U 

4.73 U 

4.75 U 

36 

4.75 U 

1.1 J 

4.75 U 

4.75 U 

4.75 U 

4.75 U 

4.75 U 

4.75 U 

4.75 U 

4.75 U 

NA 

4.75 U 

4.73 U 

24 U 

24 U 

24 U 

24 U 

NA 

0.0047 U 

0.0095 U 

0.0047 U 

0.0047 U 

0.0047 U 

NA 

0.0047 U 

0.0047 V 

0.0093 U 

0.0047 U 

0J»47 U 

0.0M7 U 

0.07 U 

9 J U 

4.73 U 

[B-3 

SWMUt2 

RW-2»IB-3 

9/%9I 

Rctt i l Q 

2 J U 

2 J U 

2 J U 

3 U 

2 J U 

t 9 1 

2 J U 

2 J U 

2 J U 

2 J U 

5 U 

5 U 

5 U 

3 U 

5 U 

5 U 

3 U 

3 U 

5 U 

3 U 

3 U 

5 U 

5 U 

0J3 U 

3 U 

5 U 

5 U 

3 U 

5 U 

5 U 

5 U 

25 U 

5 U 

5 U 

5 U 

NA 

3 U 

250 U 

IOO U 

30 U 

23 U 

NA 

OUS U 

0.03 U 

0.023 U 

0.025 U 

O M V 

025 U 

0.023 U 

O M U 

O M V 

O M U 

0.023 U 

Oi?l If 

NA 

NA 

3 U 

StJMMARY 

or 

DOccdon 

2 

1 

3 

2 

3 

3 

2 

A w n r 

Ddcclcd 

255 

3 

7 5 

17 

5.17 

2.9 

353 

18 

8 J 

I M 

4 J 

0.863 

0.873 

1.4 

U S 

1.7 

2.43 

IJ6 

3.13 

OJ 

9J3 

1.03 

2.48 

83 

0.88 

l . l 

1 

1.17 

5 

6 

3 

81 

12 

0.6 

OJ 

54 

53 

[ [ J 

97 

2S3 

24J 

IOO 

0.012 

0.007 

0.0082 

0.0135 

0.0031 

OJ 

0.141 

0.169 

1.6 

0.427 

0.043 

0.0542 

0.038 

9.1 

0.4 

it£|IOrtDd 

(wlih 1/2 dcieaioa Uail) 

2J4 

2J8 

i A 

3 J 

2.83 

2.52 

^ a 
3.79 

3 

3.65 

4.86 

4.6 

4.44 

4.65 

4.63 

4.54 

4.74 

4.53 

4.64 

4.75 

6.03 

4.63 

4.53 

l O J 

4.61 

4.79 

4.78 

4.47 

6.4] 

4.98 

4.87 

21J 

6.11 

4.76 

4.63 

13.1 

9.12 

70 

43.7 

79.6 

30 

20J 

0.097 

0.12 

0.0605 

0.061 

0JJ706 

0.73 

0.0753 

0.113 

0.148 

0.103 

0.0619 

0.0584 

0.0673 

6.98 

4.75 

Dettcttd 

4 2 

7 2 

14 

17 

7.1 

2 5 

4 5 

23 

I I 

30 

6 

I.I 

1 

\ £ 

1.4 

2-3 

2 5 

15 

4 2 

OJ 

14 

1.1 

3 J 

130 

1 

1.1 

1 

2 

6 

6 

3 

86 

29 

OA 

OJ 

67 

61 

20 

170 

670 

67 

IOO 

0.012 

0.007 

0.01] 

0.013 

0.0<DI 

OJ 

0.4 

0.47 

I J 6 

12 

0.045 

0.14 

0.038 

9.1 

0.4 

M u d n n m 

Dcaeoed 

1.7 

1 

2.4 

17 

3 J 

2 5 

3 

13 

6 

1.7 

4 

0.63 

0.62 

1 

I J 

1 

2 

1 

15 

OJ 

1 

1 

I J 

36 

0.76 

1.1 

1 

OJ 

4 

6 

3 

76 

4.4 

QA 

OJ 

41 

49 

7 

43 

26 

2 J 

100 

0.012 

0J»7 

OJ0054 

Oi)12 

OiW3I 

OJ 

0JH2 

OJ016 

u 
OJ00S2 

0JH3 

OJOOW 

0.038 

9.1 

0.4 

AU re tdu in ii|A (ppb). 
An gadctecied ntaitt lilted U hair-dcteOioo lindL 
U - Uwkttcied. 
J- EtdnaiedtctalL 
R- Rejeoed rculu 
D • Sample dilated 
NA-Notualyzed. 

Page 1 or 1 



TABLE 4-12 
CRA^STONS^rE 
WASTE WATER TREAMOff AREA 
INORGANIC GROUNDWATER DATA 

7/26«5 9:21 AM 

E \< 

TOTAL METALS-

PHASE/ROtWD 

StJBAXEA 

SAMPLE ID 

OOU-aCTDATE 

6010W 

MIOW 

6010W 

6010W 

6010W 

6010W 

6010W 

6010W 

6010W 

6010W 

6010W 

6010W 

6010W 

6010W 

6010W 

6010W 

7060W 

7421W 

7610W 

BARIUM 

BERYUJUM 

CADMIUM 

t ^ L O U M 

CHROMIUM 

CnOALT 

COPPER 

B O N 

MAONESIUM 

MANOANESE 

NICKEL 

POTASSIUM 

SILVER 

SODIUM 

VANADIUM 

ZINC 

ARSENIC 

LEAD 

POTASSIUM 

D - l 

swMtnon4W7: 

MW-7S-IB-1 m 

1/9I9I 

leselt Q 

95 

1 U 

1 5 U 

18200 

23 

5 U 

10 U 

70500 

5700 

99} 

10 U 

1500 U 

5 U 

12900 

10 U 

10 U 

335 

1.73 U 

NA 

IB.2 

SWMUIO/MVT: 

MW.7S1B.2m 

t m m 

S3J 

1 U 

13 U 

IISOO 

I I J J 

5 U 

10 U 

63000 

4970 

•90 

10 U 

1300 U 

3 l^ 

11700 

10 U 

303 

324 

1.9 J 

NA 

IB-3 

SWMUlQ/MW7t 

MW-7S*IB-3m 

9/1 I f f 1 

t tmSI Q 

CT 

15 U 

13 U 

20000 

13 

5 U 

123 U 

26O0O 

5100 

1000 

20 U 

1700 

5 U 

12000 

3 U 

133 U 

26 

23 U 

NA 

D-l IB-I 

SWMU1*MW7! SWMUlOftlWS! 

MW-7S1 I - lm MW-SS m 

t m m \nm 

R e a l 0 Resell Q 

200 

13 U 

7.7 

22000 

28 

13 

21 

260000 

3301 

1200 

20 U 

1900 

3 U 

13000 

5 V 

32 1 

360 

6.4 

NA 

« 
1 U 

2 J U 

37400 J 

14 U 

5 U 

29 

24600 i 

5800 

1340 

10 U 

8240 

5 U 

22100 

10 U 

102 J 

3 J 

12J U 

NA 

IB-2 

SWMUItfMWS! 

MW.»S»IB.2m 

4 m / 9 l 

b a b Q 

46.7 

1 U 

2 J 0 

33300 

35.7 J 

3 U 

10 U 

12200 

6690 

1410 

10 U 

6160 

3 U 

16900 

rB.3 

SWMUIOTWK 

MW-tS*IB'3rT1 

WW91 

K « X ( Q 

110 

2 J U 

2 J U 

27000 

61 

5 U 

36 

10000 

4800 

1100 

20 U 

5200 

5 U 

18000 

10 u j 5 U 

6 7 JS 

2 U 

19J 1 

NA 

220 I 

2 J U 

33 

NA 

D l 

SWMUIOMWU 

MW-8S«II- im 

t m m 

59 

2 J U 

2 J U 

21000 

43 

5 U 

31 

13000 

5600 

1300 

20 U 

3800 

5 U 

19000 

5 U 

74 J 

5 U 

22 

NA 

IB-1 

SWMUl«MW9i 

MW-9S*IB-1 m 

l /9 fn 

Rcnl l 0 

28 

1 U 

2 J U 

10600 

5 U 

5 U 

10 u 

1390 

1680 

625 

10 U 

3850 

5 U 

16400 

10 U 

10 U 

2 U 

2.45 U 

NA 

IB.2 

SWMUia'UW9! 

MW-9S*IB-2 m 

4/19/91 

Rcnll g 

21 

1 U 

2 J U 

11300 

5 V 

5 U 

10 u 

2300 

1970 

534 

10 U 

3790 

3 U 

17100 

10 U 

10 U 

2 U 

I J U 

NA 

IB-3 

SWMU10/MW9! 

MW.9S»lB.3m 

9«91 

Renl l Q 

20 

2 J U 

2 J U 

8700 

11 

5 U 

12J U 

1100 

1300 

280 

20 U 

4000 

3 U 

14000 

D l 1 IB-I 

SWMU10(MW9SWMU12AfWI 51 

v a m 

t taak Q 

31 

2 J U 

2 J U 

17000 

16 

5 U 

I 2 J U 

1100 

27W 

620 

20 U 

65O0 

5 U 

27000 

3 U| 5 U 

2 2 U 

2 J U 

2 J U 

NA 

10 U 

5 U 

2 J U 

NA 

1/W91 

38 

1 U 

u u 
47400 

5 U 

5 U 

10 u 

4950 

3680 

328 

10 U 

1500 U 

5 U 

11300 

10 U 

10 U 

72 

2.7 U 

NA 

ra-l 1 0 4 1 IB-2 1 IB-3 1 IE^3 

SWMUl W{W1SSWMU12AWI5EWMU 12AIW1$SWMUI 2«W13C 

1/W91 

Resell Q 

111 

1 U 

13 U 

33100 

31 

5 U 

10 U 

27400 

7210 

1660 

43 

13100 

5 U 

30300 

10 U 

493 U 

28.7 

6.15 U 

NA 

4n«91 

tessll Q 

713 

17 

15 U 

37600 

133 

3 U 

10 U 

231W 

' 6310 

t5 t 

309 

1300 U 

5 U 

12600 

10 U 

170 

1.9 

65 

NA 

4/11/91 

Resd.<> 

137 

1 U 

15 l i 

51700 

69.7 J 

195 

26S 

36100 

6690 

1970 

11.1 J 

14300 

154 J 

29000 

10 u 

119 

563 1 

• 5 J 

NA 

9W91 

Resell 0 

TS 

I S U 

13 U 

29000 

10 

3 U 

125 U 

19000 

3400 

980 

30 U 

1900 

3 U 

IICKK) 

5 U 

273 U 

10 

23 U 

NA 

SWMU12/MW15t 

MW.15S'IB.3n' 

9W91 

Resell Q 

NA 

NA 

NA 

35000 

NA 

NA 

NA 

24000 

4900 

1700 

NA 

7100 

NA 

19000 

NA 

NA 

NA 

NA 

NA 

B.3 

SWMU12rtlW15. 

MW-15S*IB3m 

V9f)] 

tarftQ 

150 

2 J U 

25 U 

NA 

31 

19 

26 

NA 

NA 

NA 

61 

NA 

5 U 

NA 

31 

290 J 

29 

11 

NA 

0-1 

SWMU12«W1J 

Mw-i3s^i-irn 
va/n 

Re«b Q 

84 

2 J U 

2 J U 

24000 

20 

17 

I 2 J U 

27000 

3400 

1200 

34 

4600 

3 U 

16000 

12 

120 J 

24 

7.1 

NA 

D-l 

:WMU12A(W23 

MW-23S«II-im 

V 2 4 m 

l o d t Q 

97 

2 J U 

15 V 

21000 

32 

11 

I 2 J U 

14000 

4000 

2600 

20 U 

5400 

3 U 

18000 

19 

43 J 

41 

6 i 

NA 

0.2 

WMU-12AIW23 

MW-25Sni-2m 

5M/94 

Koah Q 

204 

2 J U 

2 J U 

20000 

48.7 1 

I 9 J 

64 

IIOOOO 

7300 

2500 

44.6 

NA 

3 U 

19000 

45.7 

108 

167 J 

18:6 J 

4200 

IB-1 

SWHUlOntWI 

RW-2»1B-1 m 

i n o n i 

Roatt Q 

36 

I U 

u u 
24500 

3 U 

3 U 

10 U 

9810 

4290 

732 

10 U 

6140 

5 U 

23300 

10 U 

14J U 

I J 

63 U 

NA 

IB-2 

SWMU1VRW2 

RW-2^B -2m 

4^7/91 

l e a n Q 

93.1 

1 U 

U V 

33300 

5 l^ 

5 U 

. 10 U 

19200 

7670 

1160 

10 u 

1300 U 

5 U 

19600 

10 U 

52.1 

17J 

33.8 J 

NA 

IB-3 

5WMU1(VRW2 

RW-2«IB-3m 

9/9/91 

Renlt Q 

NA 

NA 

NA 

30000 

NA 

NA 

NA 

21000 

7100 

1400 

NA 

1800 

NA 

12000 

NA 

NA 

NA 

NA 

NA 

IB-3 

SWUU12/RW2 

RW-2«IB-3rn 

9/9/91 

Rcnb Q 

79 

2 J U 

2 J U 

NA 

3 U 

10 

I 2 J U 

NA 

NA 

NA 

20 U 

NA 

3 U 

NA 

5 U 

215 U 

22 

13 

NA 

SUMMARY • TOTAL 

DcbcdoD 

24 

1 

1 

24 

17 

7 

7 

34 

14 

24 

6 

18 

1 

24 

4 

13 

17 

13 

1 

A « c n r 

DeiccKtf 

83J 

2.7 

7.7 

27200 

31 

13.6 

34.4 

34200 

3010 

1180 

53.6 

5570 

13.4 

17600 

265 

111 

51.7 

13J 

4200 

A M n t e 

Rcpofied 

iw iAm± ica i<MUnd i i 

83J 

1J2 

2.72 

27200 

23J 

8.1 

I 7 J 

34200 

5080 

IIBO 

24.7 

4680 

543 

17600 

I U 

68.6 

37J 

lOJ 

4200 

MubnniB 

DetcOBd 

204 

2.7 

7.7 

53800 

69.7 

I 9 J 

64 

260000 

7670 

2600 

81.1 

14300 

15.4 

30300 

45.7 

290 

360 

33.8 

4200 

M i t d a n 

OclKta) 

20 

2,7 

7.7 

1700 

10 

10 

26 

1100 

1300 

2S0 

305 

1700 

15.4 

IIOOO 

12 

303 

3 J 

6.4 

4200 

"̂"'1 
•̂ -J 

DISSOLVED METALS 

PHASE / ROUND 

SUBAREA 

SAMPLE ID 

OOLLBCTDATE 

601 OW 

6010W 

60I0W 

6010W 

6010W 

6010W 

6010W 

60taw 

60I0W 

6010W 

6010W 

7060W 

76 l o w 

BAMUM 

CALOUM 

COBALT 

DtON 

MAGNESIUM 

MANGANESE 

NIOCEL 

POTASSIUM 

SILVER 

SODIUM 

ZWC 

ARSENIC 

POTASSIUM 

IB-1 

SWMUlOmWT! 

MW-7S'IB-I (D 

1/V91 

Renlt 0 

48 

17600 

5 U 

9550 

4680 

879 

10 U 

1500 U 

5 U 

11100 

10 u 

2 U 

NA 

lB-2 

SWMU10«W7: 

MW-7S*[fl-2 ID 

4/17/9) 

Rcnh Q 

48.2 

18700 

5 U 

5850 

4790 

r i 

10 u 

1500 \ i 

5 U 

IIOOO 

10 u 

2 U 

NA 

IB.3 

SWMU10mW7! 

MW-7S«lB-3p| 

W l W l 

Renl l Q 

55 

1B000 

5 U 

13000 

4900 

1000 

20 U 

1600 

5 U 

12000 

10 U 

7 i 

NA 

Q-1 

SWMUI(VMW7; 

MW.7S*n-l[DI 

Renh Q 

53 

20000 

S U 

3600 

5200 

930 

20 \ } 

1600 

5 U 

12000 

10 U 

5 U 

NA 

IB-1 

swMu ion r fws : 

MW4S [D) 

l / W I 

Rcnl l Q 

45 

33400 J 

5 U 

8480 ] 

5280 

1310 

10 u 

7580 

5 U 

18700 

25 1 

2 U 

NA 

IB-2 

SWMUiaMW8S 

MW-8S*lB-2 [ D : 

4/17/91 

Renl l Q 

33.4 

33500 

3 U 

7480 

6290 

1340 

10 u 

6180 J 

5 U 

16500 

10 U 

2 U 

NA 

lB-3 

SWMU10/MW8i 

MW.SS*IB-3tDl 

Renl l Q 

33 

30000 

5 U 

9800 

3100 

1200 

20 U 

6700 

5 U 

19000 

10 U 

2 J U 

NA 

0-1 

SWMU10MWBS 

MW-8S»D.IIDI 

t m m 

Renlt 0 

35 

19000 

5 U 

3700 

5200 

1200 

20 U 

2900 

5 U 

18000 

10 U 

5 U 

NA 

IB-1 IB-2 

SWMUIWMW9: SWMUiaUW9! 

MW-9S*I f l - l [D MW.9S*IB-2(DI 

J / W l « W 9 I 

Renlt Q Renh Q 

18 

10500 

5 U 

635 U 

1610 

405 

10 U 

3750 

5 U 

16700 

2 I J U 

2 U 

NA 

l l . l 

10200 

3 U 

20 U 

1560 

206 

10 U 

3560 

5 U 

15800 

10 U 

2 U 

NA 

IB.3 

SWMU10A4W9i 

MW-9S*1B-3(D1 

SrtWl 

Renlt Q 

14 

8600 

3 U 

303 U 

1200 

98 

20 U 

4000 

5 U 

ISOOO 

10 u 

2 J U 

NA 

n.i 1 iB-i IB-1 1 IB-2 1 IB-2 1 IB.3 1 IB-3 IB-3 1 D I 1 11-1 1 0-2 

SWMUlOMW9ffiWMU12A1W13[SWHU12MWI5SWMm2/MW13ISWMU12MWI5SWMU12fl4WI5[SWMU12WW15SWMU12mW13SWMU12fl.<WI5SWMU12AW25^ 

MW.9S*II-1[DIMW-15I>*IB.IID MW-I5S (DJ MW-13D*IB.2 P M W - I 5 S ' I B . 2 [ D : M W - 1 3 D M B - 3 P W W . 1 5 S * I B - 3 [ D MW-15S*IBJ[D MW-lSS'U-UDl MW-2SS*n.lIDl fcCW-2SS*Il-2IDI 

V 2 3 m IJV9\ 1«91 40691 W W l W,I91 9W9I WW9I KSTO lO iTO 5W«4 

Rcnh Q Kenlt Q Rcnb Q Renlt Q Rcnl l Q Renlt Q Renll Q Renlt Q RcnU Q Renlt Q Rcvdl Q 

22 

17000 

5 U 

29 

2500 

240 

20 u' 

5700 

5 U 

2SOO0 

10 u 

5 U 

NA 

19 

4O400 

5 U 

37J U 

3080 

24 

10 U 

1300 U 

64 

33400 

5 U 

2730 

3640 

1370 

10 U 

13600 

3 U 5 U 

11400 

10 u 

2 U 

NA 

30600 

10 u 

14.7 

NA 

472 

J2200 

5 U 

6420 

4360 

614 

10 U 

1500 U 

5 U 

IIOOO 

10 u 

2 U 

NA 

103 

49900 

lOJ i 

11400 

4700 

1790 

44J 

14200 

10.4 J 

29OO0 

10 u 

12.7 

NA 

58 

29000 

5 U 

12000 

5100 

970 

20 U 

1800 

5 U 

12000 

10 U 

2 J U 

NA 

NA 

33000 

NA 

5000 

4300 

1300 

NA 

6900 

NA 

2O0O0 

NA 

NA 

NA 

63 

NA 

5 U 

NA 

NA 

NA 

20 U 

NA 

5 U 

NA 

10 U 

16 

NA 

46 

23000 

5 U 

IIOOO 

4900 

1100 

20 U 

4000 

5 U 

16000 

10 U 

5 U 

NA 

43 

20000 

5 U 

9300 

3700 

2400 

20 U 

3800 

3 U 

17000 

10 U 

32 

NA 

49i i 

17000 

3 U 

IIOOO 

4400 

2000 

20 l^ 

NA 

5 U 

IIOOO 

10 U 

5 U 

2700 

lB-1 

SWMU10/IIW2 

RW.2*IB.I (Dl 

1/JCWI 

Renlt 0 

163 

17500 

5 U 

2660 

2980 

337 

10 U 

6510 

3 U 

21800 

33J U 

52 

NA 

IB-2 

SWMU10/RW2 

RW-2*IB-2 ID] 

4/17/91 

RenU Q 

215 

24000 

3 U 

4620 

4090 

724 

10 U 

1500 u' 

5 U 

30600 

90J I 

6 J 

NA 

IB-3 

SWMU1Q/RW2 

RW-21B-3(D1 

9/9/91 

Renl l Q 

NA 

26000 

NA 

8400 

5000 

1100 

NA 

1500 

NA 

13000 

NA 

NA 

NA 

IB-3 

SWMU12fllW2 

RW-2*IB-3ID1 

«9/91 

R e n i Q 

53 

NA 

5 U 

NA 

NA 

NA 

20 U 

NA 

5 U 

NA 

24 

17 

NA 

SUMMARY - DISSOLVED 

Frequency 

DcKctian 

34 

34 

1 

20 

24 

24 

1 

IS 

1 

24 

3 

8 

1 

AvcnfC 

Detected 

365 

23100 

lOJ 

7400 

4120 

992 

44J 

3330 

10.4 

17300 

46.6 

14 

2700 

Avtr t fc 

Reported 

(widi 1/2 dcieaioa limiO 

565 

23100 

5 2 * 

6170 

4120 

992 

16J 

4500 

3.23 

17300 

16 

6.68 

2700 

Efckded 

215 

53400 

10J 

13000 

6290 

2400 

44J 

14300 

10.4 

30600 

90J 

32 

2700 

MimaiizB 

Dceoed 

14 

1600 

l O i 

29 

1200 

24 

44J 

1500 

10.4 

IIOOO 

24 

5 2 

1700 

I DtA (ppb). 

AD 

balfdcfcaioafintlt. 

r n - natfillcnd nnple (lotd). 

(D] - filfcred nrapk (dinolvol). 

J . Etfim^cd vdoe. 

R-R^toccdvilne. 

NA-NotnalyKd. 
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TABLE 4-13 
CRANSTON SITE 
WARWICK AREA 
SWMU-S 
ORGANIC GROUND.WATER DATA 

7/26/95 9:23 AM 

. < ^ ^ . 
i 

> 
1. 

•':% PHASE/ROUND 

SUB AREA 

SAMPLE ID 

(XWJJiCTDATE 

VOLATILE ORGANICS 
HALOGENATED 

8240W l,lJ)ICHLOROETHANE 

8240W CHLOROBENZENE 

8240W -rciRACHLOROETHENE 

8240W TRICHLOROETHENE 

AROMATICS 

8240W BENZENE 

8240W ETHYLBENZENE 

8240W M&P-XYLENE 

8240W O-XYLENE 

8240W TOLUENE 

OTHER VOLATILE ORGANICS 

8240W CARBON DISULHDE 

SEMI-VOLATILE ORGANICS 
BASE NEUTRALS 

PAHs 

8270W FLUORANTHENE 

8270W NAPHTHALENE 

8270W PYRENE 

PHTHALATES 

8270W DI-N-OCTYLPHTHALATE 

8270W DIETHYLPHTHALATE 

HALOGENATED 

8270W 4-CHLOROANILINE 

8270W 2^'-OXYBIS(l-CHLOROPROPANE) 

8270W BIS(2-CHLOROETHYL)ETHER 

OTHER BASE NEUTRALS 

"^W ANILINE 

,-Jw O-TOLUIDINE 

ACID EXTRACTABLES 
PHENOLS 

8270W 2-CHLOROPHENOL 

8270W PHENOL 

FINGERPRINT COMPOUNDS 
8270W PROPAZINE 

8270W TINUVIN 327 

ORGANOCHLORINE PESTICIDES 
SOSOW ALDRIN 

8080W ALPHA-BHC 

SOSOW DELTA-BHC 

SOSOW GAMMA-BHC 

SOSOW GAMMA-CHLORDANE 

ORGANOPHOSPHOROUS PESTICIDES 
814ZW DIMETHOATE 

HERBICIDES 
8IJZW 2.4,J-T 

8I5ZW DINOSEB 

CHLORINATED DIOXINS AND FURANS 
SOWZW OCDD 

B- l 

SWMUS 

RW-3«IB-I 

1/7/91 

Roult Q 

2.5 U 

2.5 U 

2 5 U 

2 3 U 

2.S U 

2 5 U 

2 5 U 

2.S U 

2.5 U 

2.5 U 

1 J 

5 U 

2 J 

I ; 

5 U 

s u 
5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

25 U 

25 U 

00)475 U 

0110475 U 

0.017 

000475 U 

0.00475 U 

0.5 U 

0.1 U 

0.075 U 

NA 

IB-2 

SWMUS 

RW-3»IB-2 

4/16/91 

Remit Q 

2.5 U 

2.5 U 

2.5 U 

2.5 U 

2.5 U 

2.5 U 

2.5 U 

2.5 U 

2.5 U 

2.5 U 

1 J 

4.75 U 

0.94 J 

4.75 U 

4.75 U 

4.75 U 

4.75 U 

4.75 U 

4.75 U 

4.75 U 

4.75 U 

4.75 U 

24 U 

24 U 

000475 U 

000475 U 

000475 U 

0.00475 U 

0.00475 U 

0.475 U 

0.095 U 

0.07 U 

NA 

IB-3 

SWMUS 

RW-3«IB-3 

9/lOSl 

Result Q 

2.S U 

2.S U 

2.5 U 

2.5 U 

2.i U 

2.S U 

2.5 U 

2.5 U 

2.5 U 

2.5 U 

5 U 

5 U 

0.6 J 

5 U 

S U 

S U 

5 U 

5 U 

25 U 

5 U 

- 5 U 

5 U 

100 U 

SO U 

0025 U 

0.025 U 

0.025 U 

0.025 U 

OOS U 

2 U 

0.15 U 

NA 

R 

IB-1 

SWMUS 

MW-6S«IB-1 

1/7/91 

Result Q 

2.S U 

1.8 J 

2.5 U 

2.5 U 

2.5 U 

2.5 U 

2.5 U 

2.5 U 

2.5 U 

2.5 U 

5 U 

S U 

5 U 

5 U 

5 U 

S U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

35 J 

3 J 

0028 

0.005 U 

0.005 U 

0.005 U 

0.016 

0.44 J 

0.1 U 

0075 U 

NA 

IB-2 

SWMUS 

MW-6S»IB-2 

4/15/91 

Result Q 

2.5 U 

1.1 I 

2.5 U 

2.5 U 

2.5 U 

2.5 U 

2.5 U 

2.5 U 

2.5 U 

2.5 U 

4.75 U 

4.75 U 

4.75 U 

4.75 U 

4.75 U 

4.75 U 

4.75 U 

4.75 U 

4.75 U 

4.75 U 

475 U 

4.75 U 

15 J 

24 U 

. 0.00485 U 

0.00485 U 

0.00485 U 

014 J 

O0O48S U 

0.475 U 

0095 U 

0.07 U 

NA 

IB-3 

SWMUS 

MW-6S»IB.3 

9/10/91 

Resull Q 

2.5 U 

2.5 U 

2.5 U 

2.5 U 

2.5 U 

2.5 U 

2.5 U 

2.5 U 

2.5 U 

2.5 U 

5 U 

5 U 

5 U 

5 U 

0 7 J 

5 U 

5 U 

5 U 

25 U 

5 U 

S U 

5 U 

16 J 

50 U 

O025 U 

0.025 U 

0.025 U 

0.025 U 

0.05 U 

2 U 

015 U 

NA 

R 

n-1 

SWMUS 

MW-6S'n-l 

8fl5/93 

Result Q 

2.5 U 

2.S U 

2.S U 

2.5 U 

2.5 U 

2.5 U 

2.5 U 

2.5 U 

2.5 U 

2.5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

10 U 

5 U 

5 U 

23 U 

5 U 

5 U 

5 U 

10 U 

NA 

0025 U 

0025 U 

0.025 U 

0.025 U 

0.025 U 

5 U 

025 U 

NA 

0.0012 J 

IB-1 

SWMUS 

MW-11S«IB-1 

1/S»1 

Result Q 

2.1 ' 
3500 

8.4 

2 J 

35 

2.7 

1.8 

OS 

J 

J 

J 

31 

2.5 1 

5 

4 

5 

U 

J 

u 

1 J 

S u 

21 

28 

5 " 
7 

6 

J 

J 

11 

5 

J 

u 

7 

4 
J 

I 

O089 

0.037 

0.01 

0.01 

0.01 

J 

u 
u 
u 

OS " 

0.11 ' 
R 

NA 

lB-2 

SWMUS 

MW-llS«IB-2 

4/18/91 

Resull Q 

2 5 U 

780 J 

4 J 

2.5 U 

13 J 

2.5 U 

2 5 U 

2 5 U 

25 U 

2 5 U 

4.8 U 

1 J 

4.8 U 

4.8 U 

4.8 U 

5 J 

4.8 U 

2 ; 

2 J 

4.8 U 

6 J 

3 J 

24 U 

1 J 

O047S U 

0.0475 U 

00475 U 

0.0475 U 

00475 U 

0.475 U 

0095 U 

O04 J 

NA 

IB-3 

SWMUS 

MW-llS»IB-3 

9t\W\ 

Result 0 

12.5 U 

390 

12.5 U 

12.5 U 

125 U 

125 U 

12500 U 

125 U 

125 U 

12.5 U 

5 U 

5 U 

5 U 

5 U 

2.3 J 

0 9 J 

5 U 

0 7 ; 

25 U 

5 U 

1.7 J 

1.5 J 

100 U 

0 8 J 

O025 U 

0.025 U 

0.025 U 

0.025 U 

005 U 

2 U 

0.15 U 

NA 

R 

11-1 

SWMUS 

MW-llS'II-1 

8^5/93 

Result Q 

12.5 U 

590 

12.S U 

12.5 U 

12.5 U 

12.5 U 

125 U 

12.5 U 

12.5 U 

920 

5 U 

5 U 

5 U 

5 U 

5 U 

1.8 J 

7 J 

1.4 / 

25 U 

S U 

4 I 

5 U 

19 J 

NA 

0025 U 

0.025 U 

0.025 U 

0.025 U 

0.025 U 

5 U 

0.25 U 

NA 

0.0008 U 

n-1 

SWMU5 

MW-DUP1»II-1(MW1IS) 

S/25/93 

Result Q 

25 U 

670 

2.5 U 

2 5 U 

2.5 U 

2.5 U 

2.5 U 

2 5 U 

2 5 U 

2.5 U 

5 U 

5 U 

5 U 

5 U 

S U 

10 U 

7.3 J 

1.6 ; 

25 U 

5 U 

3.9 J 

5 U 

22 

NA 

O025 U 

0.025 U 

0.025 U 

0.025 U 

0.025 U 

S U 

OJS U 

NA 

0.0007 U 

U l 

SWMUS 

MW-llD'D-l 

S/24fl3 

Result Q 

2.5 U 

2.5 U 

2.5 U 

2.5 U 

2.5 U 

2.5 U 

2.5 U 

2.5 U 

2.5 U 

2 5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

10 U 

5 U 

5 U 

25 U 

5 U 

5 U 

5 U 

10 U 

NA 

0.025 U 

0.025 U 

0.025 U 

0.025 U 

0.052 J 

5 U 

0.25 U 

NA 

0.00105 U 

n-2 

SWMU-5 

MW-llD»n-2 

5/3/94 

Result Q 

2.5 U 

2 5 U 

2 5 U 

2 5 U 

2 5 U 

2 5 U 

2.5 U 

2.S U 

2 5 U 

2.5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

10 U 

5 U 

5 U 

25 U 

S U 

5 U 

5 U 

10 U 

NA 

002S U 

0025 U 

0.025 U 

0.025 U 

0025 U 

5 U 

025 U 

NA 

00007 U 

II-1 

SWMUS 

MW-26S»II-1 

Sn4«3 

Result Q 

2.5 U 

2.S U 

2.S U 

2.S U 

2 5 U 

2.5 U 

2 5 U 

2 5 U 

2.5 U 

2 5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

10 U 

S U 

5 U 

25 U 

5 U 

5 U 

5 U 

10 U 

NA 

O025 U 

0.025 U 

0.025 U 

0.025 U 

0.02S U 

5 U 

025 U 

HA 

0.0023 U 

II-2 

SWMU-5 

MW-26S»II-2 

5/3/94 

Result Q 

2.5 U 

2.S U 

2.5 U 

2 5 U 

2.5 U 

2.5 U 

2 5 U 

2.5 U 

2 5 U 

2.5 U 

S U 

5 U 

5 U 

5 U 

5 U 

10 U 

5 U 

5 U 

25 U 

5 U 

5 U 

5 U 

10 U 

NA 

O025 U 

0.025 U 

0.025 U 

0.025 U 

0.025 U 

5 U 

OJS U 

NA 

0.0007 U 

n-2 

SWMU-5 

MW-DUP1*H-2(MW26S) 

5/3/94 

Result Q 

2.5 U 

2.5 U 

2.5 U 

2 5 U 

2.5 U 

2.5 U 

2 5 U 

2 5 U 

2 5 U 

2.5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

10 U 

5 U 

5 U 

25 U 

5 U 

5 U 

5 U 

10 U 

NA 

O025 U 

O025 U 

O025 U 

0.02S U 

O025 U 

5 U 

025 U 

NA 

000075 U 

SWMU-5 SUMMARY 

Frequency 

Detection 

1 

7 

2 

1 

2 

1 

1 

1 

1 

1 

2 

2 

3 

2 

2 

4 

3 

4 

2 

1 

5 

2 

6 

4 

2 

1 

1 

1 

2 

I 

1 

1 

1 

Average 

Deteded 

2 1 

848 

6.2 

2 

24 

2 7 

1.8 

as 
31 

920 

1 

2 5 

1.18 

1 

1.5 

7.18 

14.1 

1.43 

4.5 

6 

5.32 

2.25 

19 

2.2 

O05S5 

0.037 

0.017 

014 

O034 

0.44 

O i l 

0.04 

0.0012 

Average 

Repotted 

(with 1/2 detection limit) 

3.65 

350 

4.11 

3.65 

6.21 

3.69 

738 

358 

6.68 

57.1 

4.5 

4.68 

4.3 

4.49 

455 

7.54 

656 

4.13 

17.9 

5.02 

5.06 

4.65 

26.3 

20.2 

O0267 

0.0223 

0.0214 

0.0286 

00273 

2.87 

0179 

0.066 

0.001 

Maximum 

Delected 

2.1 

3500 

8.4 

2 

35 

2.7 

1.8 

0 8 

31 

920 

1 

4 

2 

1 

2 3 

21 

28 

2 

7 

6 

11 

3 

35 

4 

0089 

0.037 

0.017 

014 

0052 

044 

O i l 

O04 

00012 

Minimum 

Detected 

2 1 

1.1 

4 

2 

13 

2.7 

I.S 

OS 

31 

920 

1 

1 

0 6 

1 

0.7 ; 

0.9 

7 

0 7 

2 

6 

1.7 

1.5 

7 

0.8 

O02S 

0.037 

0.017 

014 

0.016 

0.44 

on 
O04 

0.0012 

All results in ug/l (ppb). 
All undetected results listed at half detectioo limiL 
U - Undetected. 
J - Estimated value. 
R - Rejected value. 
NA - Not analyzed. 
F - Estimated maximum concentration. 
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K • ' 
TABLE 4>i4'-^ 

CRANSTON SITE 

WARWICKAREA 

SWMU-16 

ORGANIC GROUNDWATER DATA 

© .V9S9:23AM 

P H A S E / R O U N D 

SUBAREA 

SAMPLE ID 

COM .RCrr DATE 

V O L A T I L E O R O A N I C S 

HALOQENATED 

8240W 1,1,1-TRICHLOROETHANE 

8240W 1,1-DICHLOROETHANE 

8240W TRICHLOROETHENE 

AKOUATICS 

a240W TOLUENE 

8270W DI-N-BUTYLPHTHALATE 

O R O A N O C H L O R I N E P E S T I C I D E S 

SOSOW 4,4'-DDT 

SOSOW A L O R m 

SOSOW ALPHA-BHC 

SOSOW GAMMA-BHC 

11-1 

SWMU16 

MW-17S'II-1 

a/25/93 

Result Q 

2.5 U 

2.6 U 

2.5 U 

2.5 U 

6 U 

0.06 U 

^ 0 . 0 2 6 U 

0.025 U 

0.026 U 

IB-2 

AA0I16 

MW-17S*IB-2 

4/15i«l 

Rasult q 

23 

2.5 U 

1.3 J 

2.5 U 

4.76 U 

0.0096 U 

0.00475 U 

0.00476 U 

0.00476 U 

IB-1 

AAOIIS 

MW-17S>1B-1 

1/8/91 

R«gult Q 

34 

4.1 J 

2.1 J 

2.5 U 

6 U 

0.0096 U 

0.004S U 

0.0048 U 

0.0048 U 

IB-3 

AAOIIS 

MW-17S'IB-3 

9/10/91 

ResuU Q 

2.9 J 

2.6 U 

2.6 U 

2.5 U 

6 U 

0.06 U 

0.026 U 

0.025 U 

0.026 U 

IB-2 

AAOIIS 

MW-17D'IB-2 

4/15/91 

Result Q 

2.6 U 

2.6 U 

2.6 U 

2.6 U 

4.76 U 

0.0096 U 

0.00486 U 

0.00486 U 

0.00485 U 

IB-1 

AAOIIS 

MW-17D*IB-1 

^8^91 

Result Q 

2.5 U 

2.6 U 

2.6 U 

2 J 

6 U 

0.023 

0.026 

0.015 

0.018 

IB-3 

AAOIIS 

MW-17D*IB-3 

9/10/91 

Result Q 

2.6 U 

2.6 U 

2.5 U 

2.5 U 

0.7 J 

0.06 U 

0.026 U 

0.026 U 

0.026 U 

II-2 

SWMU-IS 

MW-32SM1-2 

.5^/94 

Result Q 

11 

2.6 U 

2.6 U 

2.6 U 

5 U 

0.05 U 

0.025 U 

0.025 U 

0.025 U 

II-1 

SWMUIS 

MW-32S'II-1 

a/24/93 

Result Q 

5.4 

2.6 U 

2.6 U 

2.6 U 

5 U 

0.06 U 

0.026 U 

0.025 U 

0.025 U 

8WMO-16 S m O I A K T 

Frequency 

of 

Detection 

. 6 

1 

2 

1 

1 

1 

1 

1 

1 

Average 

Detected 

15.3 

4.1 

1.7 

2 

0.7 

0.023 

0.025 

0.015 

0.018 

Average 

Reported 

(with 1/2 detection limit) 

9.59 

2.68 

2.32 

2.44 

4.47 

0.0335 

0.0183 

0.0172 

0.0176 

Maximum 

Detected 

34 

4.1 

2.1 

2 

0.7 

0.023 

0.026 

0.016 

0.018 

Minimum 

Detected 

2.9 

4.1 

1.3 

2 

0.7 

0.023 

0.025 

0.016 

0.018 

All raflults in ug^ (ppb). 

All undetected results listed at half detection limit. 

U - Undetected. 

J - Estunated valua 

R - Rejected value. 

NA • Not analyzed. 
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TABLE 4-15 
CRANSTON SITE 
WARWICK AREA 
SWMU-S 
INORGANIC GROUNDWATER DATA 

TOTAL METALS 

7/26/95 9:24 AM 

PHASE/ROUND 

SUBAREA 

SAMPLED) 

COI ; p r r DATE 

eoiow 
60 low 

60IOW 

6010W 

6OI0W 

60I0W 

6010W 

60IOW 

6010W 

6010W 

6010W 

6010W 

60 low 

6010W 

6010W 

60 low 

7060W 

742 IW 

76 low 

BARRm 

BERYUJUM 

CADMIUM 

CALCIUM 

(31R0MIUM 

COBALT 

I33PPER 

IRON 

MAIJNESIUM 

MANOANESE 

NICKEL 

PtTTASSlUM 

Sa.VER 

SODIUM 

VANADIUM 

ZINC 

ARSENIC 

LEAD 

POTASSIUM 

lB-1 

SWMU5«W3 

RW-STB-l m 

1/7/91 

Result Q 

200 

1 U 

25 U 

203000 J 

16 U 

5 U 

10 U 

698 J 

500 U 

13 

20 

11000 

5 U 

61100 

10 U 

10 U 

4.4 

3.4 U 

NA 

lB-2 

SWMU5/RW3 

RW-3«lB-2 m 

4/16/91 

Result 0 

298 

1 U 

2.3 U 

328000 

10.8 

5 U 

10 U 

200 

SOO U 

3 U 

10 U 

11700 

3 U 

34500 

10 U 

10 U 

4.6 

5.7 

NA 

lB-3 

SWMU3/RW3 

RW-3'IB-3m 

9/ia<91 

Result Q 

260 

2.5 U 

2.5 U 

NA 

31 

5 U 

12.5 U 

NA 

NA 

NA 

20 U 

NA 

5 U 

NA 

5 U 

31 U 

2.5 U 

2.5 U 

NA 

lB-3 

SWMU5«W3 

RW-3«lB-3m 

9/11»1 

Result Q 

NA 

NA 

NA 

390000 

NA 

NA 

NA 

3800 

10000 

2S0 

NA 

9800 

NA 

37000 

NA 

NA 

NA 

NA 

NA 

IB-I 

SWMUS/MW6S 

MW-6S«1B-I m 

1/7/91 

Result Q 

81 

1 U 

2.3 U 

34400 I 

10 U 

3 U 

10 U 

206O0 J 

3600 

427 

10 U 

6230 

5 U 

14900 

10 U 

291 I 

5.7 

14.9 V 

NA 

lB-2 

SWMU5MW6S 

MW-6S«IB-2 m 

4/1*91 

Resuh 0 

45.6 

2.4 

2.5 U 

33000 

5 U 

5 U 

10 U 

9650 

2310 

449 

10 U 

5280 

5 U 

13000 

10 U 

Its 

2 U 

1.3 U 

NA 

D-J 

SWMU5/MW6S 

MW-<S«IB-3rTl 

9/1091 

Result Q 

46 

2.5 U 

2.5 U 

33O00 

5 U 

5 U 

12.3 U 

4800 

2500 

230 

20 U 

8300 

5 U 

12000 

3 U 

50 U 

2.5 U 

2.3 U 

NA 

n-1 
SWMU5AIW6S 

MW-6S«n-im 

Jfl3/93 

Remit Q 

68 

2.3 U 

2.5 U 

28000 

12 

5 U 

12.5 U 

11000 

2000 

650 

20 U 

33O0 

3 V 

10000 

5 U 

170 I 

3 U 

2.3 U 

NA 

lB-1 

SWMU5MW11S 

MW-1 IS m 

1/&WI 

Result Q 

31 

1 U 

2.3 U 

3O700 I 

3 U 

5 U 

10 U 

14600 J 

3310 

475 

10 U 

3380 

5 U 

11700 

10 U 

1960 I 

10.6 

6.75 U 

NA 

lB-2 

SWMU5/MW11S 

MW-l lS«IB-2m 

4/18«l 

Result Q 

33.5 

2.8 

17.8 1 

23700 

41.4 J 

10.7 

49.6 

26500 

3300 

302 

10 V 

3060 

10.5 ; 

12300 

10 U 

2160 

24.6 I 

17 1 

NA 

IB-3 

SWMU5MW11S 

MW-llS«IB-3m 

9/10/9! 

Roull Q 

17 

2.5 U 

2.3 U 

20000 

11 

3 U 

12.5 U 

12000 

2900 

240 

20 V 

3300 

5 U 

8700 

5 U 

700 J 

13 

5 

NA 

n-1 

SWMU3/MW11D 

MW-i iD«n- i r r i 

S/24/93 

Result Q 

55 

2.3 U 

2.5 U 

47000 

12 

5 U 

12.5 U 

3500 

7300 

430 

20 U 

3000 

5 U 

19000 

5 U 

64 I 

17 

8.5 

NA 

n-1 

SWMU5/MW11S 

MW-llS«n-HTl 

smm 
Result Q 

39 

2.5 U 

2.5 U 

24000 

18 

3 U 

12.5 U 

35000 

4200 

400 

20 U 

3800 

5 V 

IIOOO 

5 V 

1200 I 

50 

9.9 

NA 

n-1 
SWMU3/MW11S 

MW-DUPl«n- im 

8/25/93 

Resull Q 

38 

2.5 U 

2.5 U 

NA 

18 

5 U 

12.5 U 

NA 

NA 

NA 

20 U 

NA 

3 U 

NA 

3 U 

1300 J 

54 

10 

NA 

n-2 
SWMU-SMWllD 

MW-llD<n-2[Tl 

5/3(94 

Result Q 

50.1 

2.5 U 

2.5 U 

46000 

58.9 J 

5 U 

12.5 U 

2800 

7400 

460 

20 U 

NA 

3 U 

18000 

3 U 

47.4 

19.4 1 

7.6 J 

2800 

n-1 
SWMU3A1W2SS 

MW-26S»n-l|Tl 

tnt/93 

Result Q 

82 

2.3 U 

2.5 U 

19000 

37 

20 

26 

11000 

4500 

570 

20 U 

3500 

5 U 

IIOOO 

28 

180 J 

27 

18 

NA 

n-2 
SWMU-5ftIW26S 

MW-2«S«n-2m 

S/3/94 

Resull Q 

191 

21 J 

8 ] 

19000 

62.3 J 

61.7 

53.5 

4500 

3100 

600 

61.3 

NA 

5 V 

8600 

88.7 

416 

70 I 

60.7 1 

17000 

n.2 

SWMU-3/MW26S 

Mw-DUPi*n-2rri 

5»94 

Result Q 

144 

7.3 J 

2.5 U 

19000 

36.7 J 

32.3 

27.4 

3600 

3100 

540 

20 U 

NA 

3 U 

S600 

46.3 

318 

49.2 1 

33.9 J 

5900 

SWMt-3 SUMMARY - TOTAL 

Frequency 

-of 

Detection 

Average 

Detected 

98.8 

8.38 

12.9 

81100 

30.8 

31.2 

39.1 

10300 

4270 

405 

40.7 

6140 

10.5 

18300 

54.3 

692 

26.9 

17.8 

8570 

Repotted 

(with 1/2 detection limiO 

98.8 

3.53 

3.72 

81100 

24.1 

11.2 

18 

I03OO 

3800 

380 

19.5 

6140 

5.32 

1S300 

15.3 

533 

21.3 

12.5 

8570 

Maximum 

Detected 

298 

21 

17.8 

390000 

62.3 

61.7 

5 3 5 

35000 

10000 

630 

61.3 

11700 

10.5 

61800 

88.7 

2160 

70 

60.7 

170OO 

Minimum 

Detected 

17 

2.4 

8 

19000 

10.8 

10.7 

26 

200 

2000 

15 

20 

3000 

10.5 

8600 

28 

47.4 

4.4 

3 

2800 

DISSOLVED METALS 

I 
i 
s 

V. 

/ -> 
\ . . ^ 

PHASE/ROUND 

SUBAREA 

SAMFLSm 

COLLECT DATE 

60 low 

6010W 

6010W 

6010W 

60 low 

6010W 

6010W 

'eoiow 
6O10W 

60IOW 

'eoiow 
6010W 

6010W 

6010W 

60 low 

6010W 

7060W 

7421W 

76 low 

BARWM 

BERYLLIUM 

CADMIUM 

CALCIUM 

(31R0MIUM 

COBALT 

COPPER 

IRON 

MAGNESIUM 

MANGANESE 

NICKEL 

POTASSIUM 

Sn,VER 

SODIUM 

VANADIUM 

ZINC 

ARSENIC 

LEAD 

re/TASSIUM 

m-i 

SWMU5«W3 

RW-31B.1 P I 

1/7/91 

Result Q 

190 

1 U 

2.5 U 

190000 J 

5 U 

5 U 

10 U 

21.5 U 

300 U 

5 U 

10 V 

11100 

5 U 

61300 

10 U 

10 U 

2 U 

1.83 U 

NA 

1B.2 

SWMU5«W3 

RW-3«IB-2 (Dl 

4/16/91 

Resull Q 

303 

1 U 

2.5 U 

332000 

3 U 

5 U 

10 U 

20 U 

SOO U 

5 U 

10 U 

11800 J 

3 U 

34600 

10 V 

10 U 

2 U 

3.4 

NA 

IB-3 

SWMU3/RW3 

RW-3nB-3[Dl 

9/10/91 

Roult Q 

260 

2.5 U 

17 

NA 

5 U 

5 U 

12.5 U 

NA 

NA 

NA 

20 U 

NA 

5 V 

NA 

5 U 

10 U 

2.5 U 

2.5 U 

NA 

lB-3 

SWMU5/RW3 

RW-3<1B.3[D) 

9/11/91 

Resull Q 

NA 

NA 

NA 

430000 

NA 

NA 

NA 

3.23 V 

12 U 

0 7 3 U 

NA 

10000 

NA 

27000 

NA 

NA 

NA 

NA 

NA 

lB-1 

SWMU3ArW6S 

MW-6S«IB-1(D1 

1/7/91 

Result Q 

39 

1 U 

2.5 U 

34300 I 

5 U 

3 U 

10 U 

3040 I 

2520 

343 

10 U 

3590 

5 U 

14200 

10 U 

93 I 

2 U 

1.85 U 

NA 

1B.2 

SWMU5/MW6S 

MW-6S«I8-2 (Dl 

4/15/91 

Resull Q 

34.6 

1 U 

2.5 U 

31300 

5 U 

3 U 

10 U 

5700 

2170 

424 

10 U 

4970 J 

5 U 

12700 

10 U 

144 I 

2 U 

1.5 U 

NA 

lB-3 

SWMU3*fW6S 

MW-6S«IB-3(D1 

9/lOWl 

Result Q 

44 

2.5 U 

2.5 U 

31000 

5 U 

5 U 

12.3 U 

NA 

2300 

NA 

20 U 

NA 

3 U 

NA 

5 U 

93 

2.5 U 

2.5 U 

NA 

n-1 

SWMUSAIW6S 

MW-6S»n-l[Dl 

8C3fl3 

Result Q 

56 

2.5 U 

2.5 U 

27000 

5 U 

5 U 

125 U 

4700 

1900 

630 

20 U 

5300 

5 U 

9900 

5 U 

140 

5 U 

2.5 U 

NA 

m-i 

SWMU5/MW1IS 

MW-11S(D1 

1/8/91 

Result Q 

20 

1 U 

2.3 U 

3O3O0 J 

3 U 

5 U 

10 U 

5380 J 

2960 

436 

10 0 

3250 

5 V 

9900 

10 U 

1520 J 

2 U 

1.5 U 

NA 

IB.2 

SWMU3AfWllS 

MW-11518-2 [D] 

4/18/91 

Resull Q 

18.6 

35 

11.6 J 

24900 

12.3 

5 U 

10 U 

3100 

3050 

281 

10 U 

3140 

14.1 1 

11700 

10 U 

1530 I 

2 U 

1.3 U 

NA 

IB.3 

SWMUSAfWIlS 

MW-1IS'1B-3[D1 

9M0/91 

Result Q 

13 

2.3 U 

2.5 U 

19000 

5 U 

5 U 

12.5 U 

1600 

2700 

230 

20 V 

3400 

5 U 

lOOOO 

5 U 

490 

2.5 U 

2.5 U 

NA 

n-i 
SWMUSAfWMD 

MW-llD'n-l[Dl 

t/24»3 

Result Q 

24 

2.5 U 

2.5 U 

44000 

5 U 

3 V 

12.3 V 

10 

6400 

310 

20 V 

2600 

3 U 

18000 

3 V 

10 U 

16 

2.5 U 

NA 

n-1 

SWMU5/MWI1S 

MW-llS«n-l(Dl 

8/23/93 

Resull 0 

13 

2.3 V 

IS U 

22000 

3 U 

5 U 

12.5 U 

1800 

3100 

310 

20 U 

3000 

5 U 

10000 

5 U 

810 

3 U 

2.5 U 

NA 

n-1 

SWMUS/MWllS 

MW-DUPl«n-l(D) 

8/25/93 

Result Q 

14 

2.5 U 

2.5 U 

NA 

5 U 

5 U 

12.5 U 

NA 

NA 

NA 

20 (J 

NA 

5 U 

NA 

5 U 

840 

5 U 

2.5 U 

NA 

n-2 

SWMU-VMWIID 

MW-llD«n-2tDl 

5/3/94 

Resull Q 

32.9 

2.5 U 

2.5 U 

43000 

5 U 

5 U 

12.5 U 

20 

6600 

340 

20 U 

NA 

5 U 

17000 

5 U 

10 U 

16.1 

2.5 U 

2200 

n-1 

SWMU5MW24S 

MW.26S'n-l[Dl 

inil93 

Resull Q 

18 

2.5 U 

2.5 U 

19000 

5 U 

5 U 

12.3 U 

23 

3700 

120 

20 U 

3300 

5 U 

IIOOO 

5 U 

31 

5 U 

2.3 U 

NA 

n-2 

SWMU-SMW26S 

MW-26S'n-2(Dl 

5/3/94 

Resull Q 

3 V 

2.5 U 

2.5 U 

16000 

5 V 

5 U 

12.5 U 

9.3 11 

2300 

16 

20 L' 

NA 

5 U 

9300 

3 U 

10 U 

5 U 

2.5 V 

2700 

n-2 
SWMU-5AW26S 

MW-DUPl'n-2[Dl 

5/3/94 

Resull Q 

13.6 

2.5 U 

2.5 U 

16000 

5 U 

5 U 

12.3 U 

9.5 U 

2500 

16 

20 V 

NA 

5 U 

8200 

5 U 

61.2 ; 

5 U 

2.5 U 

2600 

SWMU-5 SUMMARV - DISSOLVED 

Frequency 

of 

Detection 

16 

1 

2 

16 

1 

0 

0 

10 

13 

12 

0 

12 

1 

15 

0 

11 

2 

1 

3 

AvCTage 

Detected 

68.5 

3 3 

14.3 

81900 

12.3 

2740 

3260 

290 

5640 

14.1 

17700 

523 

16.1 

3.4 

2500 

Average 

Reported 

(with 1/2 detectioa limii) 

64.7 

212 

3.89 

81900 

5.43 

3 

11.6 

1S30 

2710 

232 

16.5 

3640 

5.54 

17700 

6.76 

342 

4.8 

2.3 

2500 

Maximum 

Detected 

305 

3.5 

17 

430000 

12.3 

5700 

6600 

630 

11800 

14.1 

61300 

1530 

16.1 

3.4 

2700 

Minimum 

Detected 

13 

3.5 

11.6 

16000 

12.3 

10 

1900 

16 

2600 

14.1 

8200 

31 

16 

3.4 

2200 

AU results in ug/ l (ppb) . 

All unde tec ted r e s u h s listed ai 

ha] f detect ioo limiL 

[T] - unfiltered s a m p l e (total). 

fD] - filtered s a m p l e (dissolved). 

U - Undetectcd-

J - Es t imaied value. 

R - Rejected value. 

N A - N o t a n a l y i e d . 
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TABLt. . . 
CRANSTON S r i E 
WARWICK AREA 
SWMU.16 

INORGANIC GROUNDWATER DATA 

TOTAL METALS 

,95 9:25 AM 

PHASE/ROUND 

SUBAREA 

SAMPLE n) 

c o n FfT DATE 

6010W BARIUM 
6010W BERYLUUM 

6010W CADMIUM 

6010W CALCIUM 

6010W CHROMIUM 

6010W (MBALT 

60I0W COPPER 
6010W IRON 

6010W MAGNESIUM 

6010W MANGANESE 

6010W NICKEL 

6010W POTASSIUM 
60I0W Sa.VER 

6010W SODIUM 
6010W V/INADIUM 
60I0W ZINC 

70S)W ARSENIC 
7421W LEAD 
7610W POTASSIUM 

ffi-l 

AAOI16/MW17D 

MW-17D(n 

1/8/91 

Resull Q 
44 

1 U 

2.5 U 
35100 1 

5 U 

5 U 

10 U 

4530 J 

4510 

273 

10 U 

15400 
5 U 

1810O 

10 U 

31 I 
11.2 
4.1 U 

NA 

m-i 
AAOI16MW17S 

MW-17S [Tl 

l/8fll 

Result Q 
138 

1 U 

2.5 U 

20600 J 

5 U 

10 

43 

52400 J 

5740 

1330 

10 U 

17000 

5 U 
24500 

22 
82 J 

44.9 
9 U 

NA 

IB-2 

AAOI16/MW17D 

MW-17D'IB-2 m 

4/15/91 

Resull Q 

75.7 

1 U 
2.5 U 

45500 

12.8 

5 U 
23 

14600 

8710 

902 

10 U 

3290 

3 U 
15100 

10 U 

358 
165 

7.9 
NA 

IB-2 

AAOI16WW17S 

MW-17S*IB-2 [T] 

4/15/91 

Result Q 
70.2 

1 U 

2.5 U 

17700 

19.2 

5 U 

10 U 

22400 
3820 

720 

10 U 

6720 

5 U 
1980O 

10 U 

125 

23.6 

8.3 
NA 

lB-3 

AAOI16/MW17D 

MW-17D ' IB-3m 

9/10/91 

Resull Q 

96 

2.5 U 

2.5 U 

48000 

17 

11 
125 U 

4300 

7000 

930 

20 U 

2600 

3 U 

14000 

22 

38.5 U 

22 
7.2 

NA 

IB-3 

AAOI16MW17S 

MW-17S'IB-3[n 

9/10/91 

Resull Q 

99 

2.5 U 

2.5 U 

18O0O 

25 

II 
12.5 U 

22000 

3600 

820 

20 U 

6600 

5 U 

20000 

14 

55 U 

38 
8.6 

NA 

II-l 

SWMU16MW17S 

M W . 1 7 S « n - i m 

8/25/93 

Result Q 

160 

2.5 U 

2.5 U 

18000 

38 

22 

30 

7800 

3O0O 

640 

20 U 

5200 

5 U 

22000 

36 
110 1 

100 
20 

NA 

n-1 
SWMU16/MW32S 

MW-32S'n-l[T) 

8/24/93 

Resull Q 

280 

2 5 U 

2.5 U 

22000 

39 

33 

30 
46O00 

8100 

5700 

20 U 

7700 

5 U 

23000 

39 
210 J 

39 
21 

NA 

n-2 
SWMU-16/MW32S 

MW-32S«n-2[n 

5/2fl4 

Result Q 

51.6 

2.5 U 

2.5 U 

14000 

5 U 

5 U 

125 U 

11000 

1800 

1000 

20 U 

NA 

5 U 

9100 

5 U 

112 
5 U 

5.4 J 

4200 

SWMU-16 S U M M A R Y - T O T A L 

Frequency 

of 

Detection 

9 

0 
0 

9 

6 

3 
4 

9 
9 

9 

0 

8 

0 
9 

Average 

Detected 

113 

26500 

25.2 

17.4 

315 
20600 

5140 

1370 

8060 

18400 

26.6 

147 

36.9 

11.2 

4200 

Average 

Repotted 

(with 1/2 detection limit) 

113 

1.83 

25 
26500 

18.4 

11.9 

20.4 

20600 

5140 

1370 

15.6 

8060 

5 
18400 

18.7 

125 

33.4 

10.2 

4200 

Maximum 

Detected 

280 

48000 

39 

33 

43 
52400 

8710 

5700 

17000 

24500 

39 
358 
100, 

21 
4200 

Minimum 

Detected 

44 

14000 

12.8 

10 

23 
4300 

1800 

273 

2600 

9100 

14 

31 

11.2 

5.4 

4200 

DISSOLVED METALS 
P H A S E / R O U N D 

SUBAREA 

S/^MPLEID 

COM F f T DATE 

601 OW BARIUM 

60I0W BERYLLIUM 

6010W CADMRJM 

6010W CALCIUM 

6010W O W O M I U M 

6010W COBALT 

6010W COPPER 

6010W K O N 

6010W MAGNESnjM 

601 OW MANGANESE 

6010W NICKEL 

6010W POTASSIUM 

6010W SILVER 

60I0W SODIUM 

6010W VANADIUM 

6010W 21NC 

70WW ARSENIC 

7421W LEAD 

76I0W POTASSIUM 

IB-1 

AAOI16MW17D 

MW-17D(D1 

1/8/91 

Result Q 

34 
1 U 

I S U 

33500 J 

5 U 

5 U 

10 U 

20 U 

3550 

149 
10 U 

17100 

5 U 

16900 

10 U 

10 U 

2 U 

1.9 U 

NA 

m-i 
AA0116MW17S 

MW-17S [D] 

1/&/91 

Resull Q 

58 
1 U 

2.5 U 
16700 J 

5 U 
5 U 

10 U 
20 U 

2250 

581 
10 U 

13800 

5 U 

21900 

10 U 

10 U 

2 U 

1.6 U 

NA 

IB-2 

/^AOI16MW17D 

MW-17D>IB-2[D] 

4/15/91 

Result Q 
39.9 

1 U 
2.5 U 

42600 

5 U 

5 U 
10 U 

53.8 
5970 
600 

10 U 
1500 U 

5 U 
13400 

10 U 

10 U 

10.3 

15 U 
NA 

IB.2 

AAOI16fl̂ W17S 

MW.|7S«IB-2 [D] 

4/15/91 

Resuh Q 

37.6 
1 U 

2.5 U 
17000 

5 U 
5 U 

10 U 
52.8 

2440 
417 

10 U 

5550 J 

5 U 
19100 

10 U 

10 U 

2 U 

1.5 U 

NA 

IB-3 

AAOI16MW17D 

MW-17D'IB-3[D1 

9/10/91 

Resull Q 
45 
2.5 U 
2.5 U 

42000 
5 U 

5 U 

125 U 
3.25 U 
6000 

730 
20 U 

2200 

5 U 

15000 

5 U 

10 U 

20 
25 U 

NA 

IB-3 

AAOII6A(W17S 

MW-17S'IB-3P1 

9/10^1 

Result Q 
38 
2.5 U 
2.5 U 

17000 
5 U 

5 U 

125 U 
3.25 U 

2400 

390 
20 U 

6400 

5 U 
22000 

5 U 

10 U 

2.5 U 

2.5 U 

NA 

n-1 
SWMU16MW17S 

MW-17S'n-l[Dl 

8/25/93 

Rejuh Q 

33 
2 5 U 

2 5 U 

17000 

3 U 

5 U 

12.5 U 

35 
2200 

260 
20 U 

4300 

5 U 

21000 

5 U 

10 U 

5 U 

2.5 U 

NA 

n-1 
SWMU16MW32S 

MW-32S'n-l[D) 

8/24/93 

Result (i 
30 
2.5 U 
2.5 U 

19000 

5 U 

5 U 
125 U 
8.4 

4200 

450 
20 U 

3500 

5 U 
2200O 

5 U 
10 U 

5 U 
25 U 

NA 

n-2 
SWMU-16MW32S 

MW-32S>n-2(Dl 

5/2fl4 

Resull (J 

5 U 
2.5 U 
2.5 U 

13000 
5 U 

5 U 

125 U 

95 U 
960 
3.1 

20 U 
NA 

5 U 

8600 

5 U 
83.6 J 

5 U 

2.5 U 

2300 

SWMU.16 SUMMARY - DISSOLVED 

Fiequency 

of 

Detection 
8 
0 
0 

9 
0 

0 
0 

4 

9 
9 
0 
7 

0 

9 
0 

1 

2 
0 

1 

Aveiage 

. Detected 
39.4 

2420O 

37J 
3330 

400 

7550 

17800 

83.6 

15.2 

2300 

Repofted 

(widi 1/2 detection Umit) 

35.6 
1.83 
25 

24200 

3 
5 

11.4 

22.9 
3330 
400 

15.6 
6790 

5 

17800 

7.22 

18.2 
5.98 

211 

2300 

Detected 

58 

42600 

53.8 
6000 

750 

17100 

22000 

83.6 

20 

2300 

nnlTIIIIHini 

Detected 

30 

13000 

8.4 
960 

3.1 

2200 

8600 

83.6 

10.3 

2300 

AU results in ug/l (ppb). 

All undetected results listed it half detection limit. 

m - unfiltered simple (total). 

[D[ • flllercd iirople (dissolved). 

U ' Undetected. 

J • Estimated value. 
t:V?l466acmMidwi\wvwlck:M^16CmiR.XU 

R ' Rejected viluc. 

NA - Not analyzed. 
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TABLE 4-17 
SOIL 
PHASE n SAMPLE SUMMARY 

PH2S0ILT.XLS 
7/28/95 4:35 PM 

AREA 

PHASE - ROU>fD 
AREA • SUB AREA 

ANALYTE GROUP 

ICP METALS 

ANTIMONY 

ARSENIC 

LEAD 
MERCURY 

SELENIUM 

THALLIUM 
HERBICIDES 

HERBIcroES 

ORGANOCHLORINE PESTICIDES/PCB's 

OROANOPHOSPHORUS PESTICIDES 

VOLATILE ORGANICS 
SEMIVOLATILE ORGANICS 
CYANIDES 
DIOXINS/FURANS 

METHOD 

6010S 

7041S 

7060S 

7421S 
747ZS 

7740S 

7841S 

8015S 

815ZS 

80805 

814ZS 
8240S 

8270S 
9010S 
SOWZS 

PRODUCTION AREA | 

n-1 
PROD-AOC13 

Samples 
2 

NA 

2 
NA 

2 

NA 
NA 

NA 

NA 

56 

2 

2 
2 
2 

NA 

n-2 
PROD-AOC13 

Samples 
NA 

NA 

1 
NA 

NA 

NA 
NA 

NA 

NA 

9 
NA 

NA 
NA 
NA 
NA 

n-1 
PROD-AOI15 

Samples 

2 

NA 
2 

2 

2 

NA . 

NA 

NA 

2 

2 

2 

2 
2 
2 
2 

n-1 
PROD-SMU2 

Samples 

2 
NA 

2 

2 

NA 

NA 

NA 
NA 

2 

6 
6 

2 
6 

NA 
2 

n-1 
PROD-SMU3 

Samples 

2 

NA 

2 

2 

2 

2 

2 
NA 

NA 

11 

11 
11 
11 
2 
2 

n-1 
PROD-SMU7 

Samples 

3 

' NA 

• 3 
3 

3 

3 

3 

NA 

NA 

12 

12 

12 
12 
12 
3 

n-1 
PROD-SMU8 

Samples 

2 

NA 

2 
2 

2 

NA 

NA 

NA 
3 

11 

11 
11 
11 
2 
2 
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TABLE 4-17 
SOIL 
PHASE n SAMPLE SUMMARY 

PH2S0ILT.XLS 
7/28/95 4:35 PM 

AREA 

P H A S E - ROUND 

A R E A - SUB AREA 

ANALYTE G R O U P 

ICP METALS 

ANTIMONY 

ARSENIC 

LEAD 

MERCURY 

SELENIUM 

THALLIUM 

HERBICIDES 

HERBICroES 

ORGANOCHLORINE PESTICHDES/PCB's 

OROANOPHOSPHORUS PESTICHDES 

VOLATILE ORGANICS 

SEMIVOLATn,E ORGANICS 

CYANIDES 

DIOXINS/FURANS 

M E T H O D 

6010S 

7041S 

7060S 

7421S 

747ZS 

7740S 

7841S 

8015S 

815ZS 

8080S 

814ZS 

8240S 

8270S 

9010S 

SOWZS 

W A R W I C K A R E A | 

n-1 
WARWK-SMU16 

Samples 

3 
NA 

3 

3 

NA 
3 

NA 

3 

NA 

9 

NA 

9 
NA 

3 
3 

n-1 
WARWK-SMUS 

Samples 

12 

12 

2 

2 

12 

NA 

NA 

NA 

12 

12 

12 

12 
12 

12 
2 

n-2 
WARWK-SMU5 

Samples 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 
5 

NA 

NA 

NA 

NA 
NA 

n-1 
WAR-WK-SMU9 

Samples 

3 

>• NA 

3 . 

3 

NA 

NA 

NA 

NA 

NA 

3 
3 

3 

3 

NA 
3 
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TABLt 4-17 
SOIL 
PHASE n SAMPLE SUMMARY 

PHz^OlLT.XLS 
7/28/95 4:35 PM 

AREA 

PHASE - ROUND 
AREA - SUB AREA 

ANALYTE GROUP 

ICP METALS 

ANTIMONY 

ARSENIC 

LEAD 
MERCURY 

SELENIUM 

THALLIUM 

HERBICIDES 

HERBICIDES 

ORGANOCHLORINE PESTICHDES/PCB's 
OROANOPHOSPHORUS PESTICIDES 

VOLATILE ORGANICS 

SEMIVOLATILE ORGANICS 
CYANIDES 
DIOXnMS/FURANS 

METHOD 

6010S 

7041S 

7060S 

7421S 

747ZS 

7740S 

7841S 

8015S 

815ZS 
8080S 

814ZS 
8240S 

8270S 

9010S 
SOWZS 

WASTE WATER TREATMENT AREA 

n-1 
WWTA-SMUlO 

Samples 

5 

NA 

5 

5 

NA 

5 

NA 

5 

5 
5 

5 
5 

5 
5 
5 

n-1 
WWTA-SMU12 

Samples 

11 

NA 

3 
3 

2 

3 

NA 

NA 

3 

11 
11 
11 
11 
2 
2 

n-2 
WWTA-SMU12 

Samples 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

3 

NA 
NA 

NA 
NA 
NA 

OFF-SITE 1 

n-1 

OFFST-BG 

Samples 

9 

NA > 

9 

9 

9 

9 

9 

NA 

9 

9 

9 
9 • 

9 
9 
9 

n-1 
OFFST-OF 

Samples 

16 

2 

. 16 

16 
16 

16 

16 

NA 

16 

16 
16 

16 
16 

16 
16 
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TABLE 4 ,w^; 
CRANSTONSITE 
BACKGROUND 
SHALLOW SOIL 
ORGANIC DATA 

0^^59:26 AM 

AREA/SUB /\REA 

S/MrfPLEID 

SAMPLE DATE 

DEPTH RANGE (B) 

VOLATILE ORGANICS 
HALOGENATED 

82405 C31LOROP0RM 

8240S METHYLENE CHLORIDE 

8240S TErRACHLOROETHENE 

AROMATICS 

8240S BENZENE 

8240S MAP-XYLENE 

8240S TOLUENE 

KETONE/ALDEHYDES 

8240S ^BUTANONE 

8240S ACETONE 

DIRECT INJECTION VOA 
824DS lADIOXANE 

SEMI-VOLATILE ORGANICS 
BASE NEUTRALS 

PABi 

J270S ^ME^HYLN/tf>I^HALENE 

8270S ACENAPHIHENE 

8270S ACENAPHIHYLENE 

8270S ANTHRACENE 

8270S BBNZXXAIANTHRACENE 

8270S BENZO(A)nfRENE 

8270S BENZO(B)FLUORANTHENE 

8270S BENZO(OJIJ)PERYLENE 

8270S BEN20(K)FLU0RANTHENE 

8270S CHRYSENE 

8270S DIBENZ(AH)ANTHRACENE 

8270S FLUORANTHENE 

8270S FLUORENE 

8270S INDEN0(l i3-CD)PYRENE 

8270S NAPHTHALENE 

8270S PHENANTHRENE 

8270S PYRENE 

PHTHALATES 

8270S BIS(^EIHYU^EXYL)PH^^ALATE 

8270S BUTYLBENZYLPHTHALATE 

8270S DI-N-OCTYLPHTHAIATE 

OTHER BASE NEUTRALS 

8270S P-PHQIYLENEDIAMINE 

8270S SAFROLE 

ACID EXTRACTABLES 
PHENOLS 

8270S 344-METHYLPHENOL 

PCBs 
8080S PCB-1254 

ORGANOCHLORINE PESTICIDES 
808OS 4.4'-DDD 

80S0S 4,4'-DDE 

SOWS 4/ ' -DDT 

8080S ALDRIN 

8080S ALPHA-CHLORDANE 

8080S BETA-BHC 

8080S CHLOROBENZILATE 

808OS DELTA-BHC 

8080S DIELDRIN 

8080S ENDOSULFAN 1 

SO«B ENDOSULFAN SUIFATE 

8080S ENDRIN 

8080S ENDRIN ALDEHYDE 

8080S OAMMA-BHC 

8080S OAMMA-CHLORDANE 

8080S HEPTACHLOR 

808OS HEPTACHLOR EPOXIDE 

8080S ISODRIN 

8080S KEPONE 

80S0S METHOXYCHLOR 

OROANOPHOSPHORUS PESTICIDES 
814ZS DBULPOTON 

814ZS ETHYL PARATHION 

814ZS METHYL PARATHION 

HERBICmES 
815ZS 2AS-T 

815ZS 1AS--I? (SILVEX) 

815ZS 2 M > 

S15ZS DINOSEB 

CHLORINATED DIOXINS AND FURANS 
SOWZS 1A3A6,7.8-HPCDD 

SOWZS 1Z3^,«.7.8-HPCI>F 

SOWZS HPCDD 

SOWZS HPCDF 

SOWZS OCDD 

SOWZS OCDF 

8270S DIBENZOFURAN 

BQ«OBP 

SF-BO-BP"n-l 

8W/93 

S l o l 

Resull Q 

000283 U 

0.00285 U 

0.00285 U 

0.00285 U 

0.00283 U 

0.00283 U 

0.0145 U 

0.0143 U 

NA 

0.19 U 

0.19 U 

0.044 J 

0.081 J 

0.28 J 

0.32 J 

0.4 J 

022 1 

0.14 J 

0.42 J 

0.113 U 

0.69 I 

0.19 U 

0.23 J 

0.19 U 

0.4 I 

0.63 J 

0.12 J 

0.19 U 

0.19 U 

1 U 

O I 9 U 

0.19 U 

0.019 U 

O0019 U 

0.0019 U 

0.013 J 

0.001 U 

0.0032 J 

0.001 U 

0.01 u 

0.001 u 

0.0019 U 

0.001 u 

O0019 U 

O0019 U 

0.0019 U 

0.001 U 

0.005 J 

0.001 U 

O.OOl u 

0.0019 u 

0.01 u 

0.01 u 

0.075 U 

0.019 U 

0.01 U 

0.01 U 

0.01 u 

0.01 u 

NA 

0.000015 U 

0.000014 U 

0.000013 u 

0.000014 U 

0.00013 U 

0.000029 U 

0.19 U 

BO/BGDOA 

SF-BO-DOA«n-l 

7/27/93 

J l o l 

Result Q 

0.0026 U 

0.01 ) 

0.011 1 

0.0026 U 

0.0026 U 

O.0O26 U 

0.013 U 

0.013 U 

NA 

0.17 U 

0.031 J 

0.078 J 

0.11 I 

0S6 

0.72 J 

1.3 I 

0.38 J 

0.4 J 

0.96 

0.12 J 

2 

0.033 J 

0.37 J 

0.17 U 

1.1 

1.9 I 

0.2 U 

0.05 J 

0.17 U 

0.9 U 

0.17 U 

0.17 U 

0.085 U 

1.1 

0.81 

9.3 

0.0O44 U 

0.0O44 U 

0.0044 U 

0.044 U 

0.0044 U 

0.0085 U 

0.0044 U 

0.0083 U 

0.0085 U 

0.0085 U 

0.0044 U 

0.0044 U 

O.0O44 U 

0.0O44 U 

0.0083 U 

0.18 J 

0.044 U 

0.07 U 

0.017 U 

0.009 U 

0.009 U 

0.009 U 

0.009 U 

NA 

0.000O425 U 

aoooii F 
0.0000423 U 

0.00015 F 

0.00029 F 

0.00019 F 

on u 

BO/BOWBOC 

SF-BO-WBGC«n-l 

7/28/93 

.510 1 

Remit Q 

00027 U 

0.0027 U 

0.0027 U 

0.0027 U 

0.0027 U 

0.0027 U 

0.0135 U 

0.0135 U 

NA 

0.18 U 

0.11 U 

0.18 U 

0.18 U 

0.125 V 

0 1 3 J 

0.2 I 

0.08 J 

0.079 J 

0.16 I 

0.11 U 

0.42 

0 1 8 U 

0.11 U 

0.18 U 

0 1 8 J 

0.32 I 

0.18 U 

0.18 U 

0 1 8 U 

0.95 U 

0.042 I 

0.18 U 

0O18 U 

0.0018 U 

0.0018 U 

0.0018 U 

0.0009 U 

0.0009 U 

0.0009 U 

0.009 U 

0.0009 U 

0.0018 U 

0.0009 U 

0.0018 U 

0.0018 U 

0.0018 U 

0.0009 U 

0.0009 U 

0.0009 U 

0.0009 U 

0.0018 U 

0.009 U 

0009 U 

0.07 U 

0.018 0 

0.009 U 

0.009 V 

0.009 U 

0.009 U 

NA 

0.00008 U 

00000395 U 

0.00008 U 

O.0O0O395 U 

0.0012 J 

0.00006 U 

0.18 U 

Bomows 
SF-BG-WS'n-1 

8/9/93 

. 5 t o l 

Result Q 

00026 U 

0.0026 U 

0.0026 U 

O0026 U 

0.0026 U 

0.0026 U 

0.013 U 

0.013 U 

NA 

017 U 

0.17 U 

0.17 U 

0.17 U 

0.12 U 

0 1 2 U 

0.026 I 

0.17 U 

0.17 U 

0 1 7 U 

0.105 U 

0.043 J 

0.17 U 

0105 U 

0.17 U 

0.17 U 

0.038 J 

0.087 I 

017 U 

017 U 

0.9 U 

0.17 U 

017 U 

0O17 U 

0.0017 U 

0.0017 U 

0.0017 U 

0.0009 U 

0.0009 U 

0.0009 U 

0.009 U 

0.0009 U 

0.0017 U 

0.0009 U 

0.0017 U 

0.0017 U 

00017 U 

0.0009 U 

0.0009 U 

0.0009 U 

O.00O9 U 

0.0017 U 

0.009 U 

0.009 U 

0.07 U 

0OI7 U 

0.009 U 

0.009 U 

0.009 U 

0.009 U 

NA 

0.000O27 U 

0.0000305 U 

0.000027 U 

0.0000305 U 

0.00035 1 

0.000055 U 

017 U 

Bomp 
B-DUP6'n-l 

lAVOO 

.510 1 

Reiull Q 

0.00293 U 

0.00295 U 

0.00295 U 

0.00295 U 

0.00293 U 

0.00295 U 

0.0143 U 

O0145 U 

NA 

0.195 U 

0195 U 

0.195 U 

0.036 I 

0.12 I 

0 1 2 I 

0.15 J 

0.195 U 

0.065 I 

0.19 I 

o.n V 
0.29 I 

0.195 U 

0.078 1 

0.195 U 

0.17 I 

0.28 J 

0.195 U 

0195 U 

0195 U 

1 U 

0195 U 

0195 U 

0.0195 U 

0.00195 U 

0.00195 U 

0.0065 J 

0.001 U 

0.001 U 

0.001 U 

0.01 U 

0.001 U 

0.00195 U 

0.001 U 

0.00195 U 

0.00195 U 

O.0O195 U 

0.001 U 

0.001 U 

0.001 U 

0.001 U 

0.00193 U 

0 0 1 U 

0.01 u 

0.075 U 

0.0195 U 

0.01 U 

0.01 V 

0.01 U 

0.01 u 

NA 

0.0000125 U 

0.0000135 U 

0.0000123 U 

0.0000135 U 

0.00009 U 

0.000026 U 

0195 U 

Bomp 
SP-BG-BP"IB-1 

12/3/90 

.310 1 

Result Q 

0.0« " 
0.12 

0.06 " 
0.06 

0.06 

0.06 

U 

U 

u 

0115 

0115 
u 
u 

6 u 

0.37 

0.82 

0 2 8 

1 

I 

I 

4.2 

6.6 

5 

8.2 

3.7 

8.6 

6.3 

1 1 

14 

1.7 

4.6 

0 8 8 I 

12 

12 

0 5 5 

0.55 

0.55 

u 
u 
u 

2.8 

0 5 5 
u 
u 

NA 

OOll u 

000055 

0.00055 

0.0011 

0.00055 

0.00055 

0.00055 

u 
u 
u 
u 
u 
u 

NA 

0.00035 

0.00055 

0.00055 

O0O28 

0.00055 

0.0011 

0.00055 

0.00055 

0.00055 

0.00055 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

0.0032 

0.0P055 

0.0028 
u 
Ul 

0.055 

0.043 

U 

u 
O0O46 I 

0.0115 

0.01 

0.07 

O0085 

V 

u 
u 
u 

NA 

NA 

NA 

NA 

NA 

NA 

1.5 

BCVBP 

SF-BG-BP'IB-2 

3/21/91 

. S t o l 

Resull Q 

O065 

2.35 

0.065 

U 

U 

U 

0.043 1 

0.065 " 
1.2 1 

0.13 

0.13 
u 
u 

6.5 " 

4.5 

3.4 

0.61 

20 

28 

36 

12 

J 

I 

43 J 

30 ' 
3.7 1 

57 1 

9.4 I 

14 1 

7.3 I 

69 1 

36 1 

R 

R 

R 

R 

R 

NA 

0.0215 " 

O00105 " 
0 3 8 

0.00215 

0.00105 

000105 

0 2 6 

u 
u 
u 
J 

NA 

0.00105 

0.00105 

0.00105 

.0.0035 

0.00105 

0.00215 

0.00105 

0.00105 

0.00105 

0.00103 

O.OOIOS 

0.00103 

0.0055 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

0.0215 

0.016 

0.0032 

u 
u 
u 

0.0043 

0.00365 

0.026 

0.0032 

u 
u 
u 
u 

NA 

NA 

NA 

NA 

NA 

NA 

9.7 I 

BO/ND 

SF-BO-ND'IB-1 

12AJ/90 

.310 1 

Resull Q 

0.06 " 
0.064 I 

0.06 " 
0.06 

0.06 

0.06 

U 

u 
u 

0 1 2 

0 1 2 
u 
u 

6 u 

0.6 

0.063 

0.6 

0.18 

0.82 

0 6 4 

u 
I 

u 
1 

I 

I 

1.4 

0.52 ' 
1.4 

1.1 

0.6 

1 

u 
2.1 

O l J 

0 7 9 

O.Oll 

J 

J 

1.7 

1.9 

0.65 

0 6 

0 6 

u 
u 
u 

3 

0.6 
u 
u 

NA 

0.012 u 

0.0006 

0.0006 

0.0012 

0.0006 

0.0006 

0.0006 

u 
u 
u 
u 
u 
u 

NA 

O0006 

0.0006 

O0006 

0.0061 
0.0006 

0.0012 

0.0006 

0.0006 

0.0006 

0.0006 

0.0006 

O0006 

0.003 

u 
u 
V 

I 
u 
u 
u 
u 
u 
u 
u 
u 
u 

0.0024 

0.0041 

O0028 

J 

J 

I 

0.0115 

O0095 

0.07 

0.0083 

u 
u 
u 
u 

NA 

NA 

NA 

NA 

NA 

NA 

0.061 _ J 

BOOT) 

SF-BO-ND'IB-2 

3/21/91 

.510 1 

Result Q 

0032 

0.19 

0.065 

1 

u 
u 

0.065 

0.065 

0.0) 

u 
u 
J 

0.17 

0125 

J 

u 

6.5 u 

0 2 1 u 
0.031 I 

0 2 1 

0.15 

u 
I 

0.67 

0.61 

0.91 

0 4 ' 
1.1 

0 9 7 

0.21 u 
1.6 

0.088 I 

0.31 1 

0.023 J 

1.3 

1.3 

0.21 

0.21 

0 2 1 

u 
u 
u 

1.05 

0 2 1 
u 
u 

NA 

O0042 u 

0.O0O78 

0.00021 u 
0.0041 

0.00021 

0.00021 

0.00021 

u 
u 
u 

NA 

0.00021 u 
0.0(M1 

0.00021 

0.00105 

0.00021 

0.00042 

0.00021 

0.00021 

0.00021 

0.00021 

0.00021 

" 
u 
u 
u 
u 
u 
u 
u 
u 

0.033 

0.00105 Ul 

0.021 

0.016 

0.00313 

u 
_Uj 
u 

0.0042 

0.0036 

0.0253 

0.00315 

u 
u 
u 
u 

NA 

NA 

NA 

NA 

NA 

NA 

0.043 I 

BOTH 

SF-BG-PHTB-l 

\2n /90 

.510 1 

Result Q 

0.055 U 

0.058 I 

0.055 U 

0.055 U 

0.055 U 

0.055 U 

0.105 U 

0.105 U 

5.5 U 

0 5 U 

0.3 U 

OS U 

0.041 I 

0.32 I 

0 3 7 1 

0.6 I 

0.49 ; 

0 6 3 I 

0.43 J 

OS U 

0.74 J 

0.5 U 

0.57 J 

0.5 U 

0.42 J 

0.61 I 

0 5 U 

0.5 U 

0.5 U 

2.35 U 

0.5 U 

NA 

0.01 U 

0.00O495 U 

0.0011 

0.001 U 

O.0OO495 U 

0.000495 U 

0.000495 U 

NA 

0000495 U 

0000495 U 

0.000495 U 

O.0O25 0 
0.00CM95 U 

OOOl U 

0.000495 U 

O.O0O495 U 

0.000495 U 

0.000495 U 

0.000495 U 

0.000495 U 

0.0025 U 

0.05 U 

0.038 U 

0.0039 J 

0.01 U 

0.0085 U 

0.06 U 

00073 U 

NA 

NA 

NA 

NA 

NA 

NA 

0 5 U 

BOfl« 

SF-BG-PH«IB-2 

3/21/91 

J l o l 

Result Q 

0.06 U 

0 S 5 U 

0.06 U 

0.06 U 

0.06 U 

0 1 7 I 

0.12 U 

0 1 2 U 

6 U 

0.195 U 

0.195 U 

0.195 U 

0.195 U 

0195 U 

0.195 U 

0.195 U 

0 1 9 5 U 

0.195 U 

0195 U 

0.195 U 

0.23 I 

0195 U 

0.195 U 

0195 U 

0 1 2 I 

0.21 I 

0.195 U 

0195 U 

a i 9 5 V 

5.9 

0195 U 

NA 

0.00395 U 

0.0035 

0.012 

0.013 

0.0002 U 

0.0002 U 

0.0002 U 

NA 

0.0002 U 

0.X14 

O0002 U 

0.001 u 

0.0002 U 

0.000393 U 

0.0002 U 

• 0.0002 U 

0.0002 U 

0.0002 U 

0.0002 U 

0.0002 U 

0.001 U 

0.02 U 

0.015 U 

0.003 U 

0.00395 U 

0.00333 U 

O0233 U 

O.0O27 J 

NA 

NA 

NA 

NA 

NA 

NA 

0195 U 

BOWS 

SF-BG-WSTB-l 

12/3^0 

S i o \ 

Resnil Q 

0.06 V 

0.078 I 

O06 U 

0.06 U 

0.06 U 

0.06 U 

0.115 U 

0115 U 

5.5 U 

0.49 U 

0.49 U 

0 4 9 U 

0.49 U 

0.49 U 

0.49 U 

0.49 U 

0.49 U 

0.49 U 

0.49 U 

0 4 9 U 

0.096 1 

0.49 U 

0.49 U 

0.49 U 

0.052 J 

0.1 J 

1.15 U 

0.49 U 

0.49 V 

2.45 U 

0.49 U 

NA 

0.011 u 

0.00055 U 

0.025 J 

0.028 1 

0.00035 U 

0.00055 U 

0.00055 U 

NA 

000055 U 

0.00055 U 

0.O0O55 U 

q.0O27S U 

0.00055 U 

0.0011 U 

0.00055 U 

0.00055 U 

0.00055 U 

0.00055 U 

0.00055 U 

0.00055 U 

0.00275 U 

0.055 U 

0.0034 I 

0.0044 J 

0.011 U 

0.0095 U 

0.065 U 

00085 U 

NA 

NA 

NA 

NA 

NA 

NA 

0.49 U 

BGWS 

SF-BG-WS1B.2 

3/21/91 

J l o l 

Result Q 

0.06 U 

O i l U 

0.06 U 

0 0 6 U 

0.06 U 

0.027 J 

012 U 

0 1 2 U 

6 U 

0195 U 

0.193 U 

0195 U 

0.195 U 

0.195 U 

0195 U 

0195 U 

0195 U 

0.195 U 

0.14 1 

0195 U 

0 1 8 J 

0195 U 

0195 U 

0.195 U 

0.081 I 

0 2 1 

0.195 U 

0195 U 

0.195 V 

095 U 

0.195 U 

NA 

O0039 U 

0.0031 

0.025 

0.024 

0.000195 U 

0.000195 U 

0.000195 U 

NA 

0.000195 U 

0.000195 U 

0.000193 U 

0JM<»S V 

0.00027 1 

0.001 

0.000195 U 

0.000195 U 

0.000195 U 

0.000195 U 

0.000195 U 

0.08B195 U 

0.00095 U 

0.0195 U 

0.0145 U 

0.00293 U 

0.00385 U 

0.0033 U 

0.023 U 

00029 U 

NA 

NA 

NA 

NA 

NA 

NA 

0195 U 

All results lo mg/kg (ppm). 

AU oadetected results listed at half-detection limit. 

U - Undetected. 

J . Estimated resulu 

R - Rejected icsQlL 

NA - Not analyzed. 

F • Estimated Tnn^imiini concenti ation. 
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4yv^ TABLE <l-^-t ,̂̂  
CRANSTOSSlTE 
BACKGROimD 
SHALLOW SOIL 
ORGANIC DATA 

"/.- ., :h-.26AiA 

A R E A ^ U B A R E A 

SAMPLE ID 

S A M P L E D A T E 

D E P T H R A N G E (ft) 

VOLATILE O R G A N I C S 

H A L O G E N A T E D 

8240S CHLOROFORM 

8240S M E T H Y L E N E CHLORIDE 

8240S T H I R A C 3 I L O R 0 E r H E N E 

A R O M A T I C S 

8240S BENZENE 

8240S M 4 P - X Y L E N E 

8240S TOLUENE 

K E T O N E / A L D E H Y D E S 

8240S ^ B U T A N O N E 

8240S A C E T O N E 

DIRECT I N J E C T I O N VOA 
824DS 1 4 - D I O X A N E 

SEMI-VOLATILE O R G A N I C S 

B A S E N E U T R A L S 

PAHi 

8270S 2-MErHYLNAPHTHALENE 

8J705 ACENAPHTHENE 
SJ70S A C H N A P H n n O B N E 

I170S A N T H R A C E N E 

8270S BENZO(A)ANTHRACENE 

8270S BENZO(A)PYRENE 

S270S BENZCKBJFLUORANTHENE 

8270S B E N Z O ( O J U ) P E R Y L E N E 

8270S B E N Z O ( K ) F L U O R A N r H E N E 

8270S C H R Y S E N E 

8270S DIBENZ(AJI )ANTHRACENE 

8270S FLUORANTHENE 

8270S FLUORENE 

8270S 1 N D E N 0 ( U 3 - C D ) P Y R E N E 

8270S NAPHTHALENE 

8270S P H E N A N T H R E N E 

8270S P Y R E N E 

P H T H A L A T E S 

8270S BIS(2-BTHYLHEXYL)PHTHALATE 

8270S BUTYLBENZYLPHTHALATE 

8270S D I - N O C T Y L P H T H A L A T E 

8270S P-PHENYLENEDIAMINE 

8270S SAFROLE 

ACID EXTRACTABLES 

P H E N O L S 

8270S 3f t4-METHYLPHENOL 

PCBs 
808OS PCB-1254 

O R G A N O C H L O R I N E P E S T I C I D E S 
SOSOS 4.4'-DDD 

8O80S 4 4 ' - D D E 

8080S 4 4 ' - D D T 

SOSOS ALDRIN 

80805 ALPHA-CHLORDANE 

80S0S BETA-BHC 

8080S CHLOROBENZILATE 

8080S DELTA-BHC 

SOSOS DIELDRIN 

SOSOS ENDOSULE/KNI 

SOSOS ENDOSULFAN SULFATE 

SOSOS E N D R I N 

808OS ENDRIN A L D E H Y D E 

SOSOS O A M M A - B H C 

SOSOS O A M M A - C H L O R D A N E 

SOSOS HEPTACSILOR 

SOSOS HEPTACHLOR EPOXIDE 

SOSOS ISODRIN 

SOSOS KEPONE 

SOSOS M E T H O X Y C H L O R 

O R O A N O P H O S P H O R U S P E S T I C I D E S 
814ZS D B U L P C r r O N 

814ZS E T H Y L PARATHION 

814ZS M E T H Y L PARATHION 

HERBICIDES 

8I5ZS l A S - T 

815ZS 2,4^-TP (SILVEX) 

S15ZS 2 A D 

815ZS DINOSEB 

C H L O R I N A T E D DIOXINS AND FURANS 
SOWZS 1A34,6.7.8-HPCDD 

SOWZS Ii3.4.6,7.8-HPCDF 

SOWZS HPCDD 

SOWZS HPCDF 

SOWZS OCDD 

SOWZS OCDF 

S270S DIBENZOFURAN 

OF/APC 

SFOF-APC'U-1 

S/V91 

. 5 t o l 

Result Q 

0.0027 U 

0.0027 U 

0.0027 U 

0.0027 U 

00027 U 

0.0O27 U 

0.0135 U 

0.0133 U 

NA 

0 1 8 U 

0.18 U 

0.098 J 

0.12 1 

0 6 9 J 

0.65 J 

0 9 ; 

0 3 6 J 

0 3 3 I 

0.71 1 

O i l J 

1.4 J 

0.042 J 

0 3 9 J 

0 1 8 U 

0.61 J 

1.3 J 

0.18 U 

0.18 U 

OI8 U 

0.9 U 

0.18 U 

0 1 8 U 

0.018 U 

0.0018 U 

0.0018 U 

0.0018 U 

O0009 U 

00009 U 

0.0009 U 

0.009 U 

0.0009 U 

0.0089 J 

0.0009 U 

0.0018 U 

0.0018 U 

0.0018 U 

0.0009 U 

0.0009 U 

0.0009 U 

0.0043 I 

0.0018 U 

0.009 U 

0.009 U 

0.07 U 

0.018 U 

0.009 U 

0.009 U 

0.009 U 

0.009 U 

NA 

0.000055 U 

0.000046 U 

0.0O0O55 U 

0.000046 U 

0.0005 F 

O.OOOl U 

0 1 8 U 

OF/BRF 

SPOF-BRFTI-1 

7/28^3 

. 5 t o l 

Result Q 

0.00255 " 
0.017 

0.00255 " 
0.00235 

000255 

0.00255 

u 
u 
u 

0013 

0.013 
u 
u 

NA 

0.031 

0.074 

J 

1 
0.062 I 

0 1 2 ' 
0.49 

0 3 5 

0 9 4 

0.34 

0.36 

I 

I 

J 

J 

0.71 

0.076 ' 
1.6 

0.1 

0.29 

0.055 

J 

I 

J 

1.3 

2 

11 

0.069 

2.1 

J 

I 

0 8 5 

on 
u 
u 

0 1 7 u 

0.017 " 
0.0017 " 

0.15 

0.11 

0.00085 

000085 

0.00085 

u 
u 
u 

0.029 

0.00085 

0.0017 

O.0OOS5 

0.0017 

O.0O17 

0.0017 

0.00085 

O.GOOSS 

0.00085 

0.014 

0.0017 

0.0085 

0.0085 

u 
u 
u 
u 
u 
u 
u 
u 
u 
J 

u 
u 
u 

0.063 

0.017 

0.0085 

u 
u 
u 

0.0085 

0.0085 

0.0083 

u 
u 
u 

NA 

0.0000263 

0.000032 

0.0000265 

0.000032 

0.00013 

0.000063 

0.064 

u 
u 
u 
u 
u 
u 
J 

OF/BS 

SFOF-BS'B-l 

7/28A>3 

. S t o l 

Result Q 

0.0026 U 

00026 U 

0.0026 U 

0.0026 U 

00026 U 

0.0026 U 

0.013 U 

0.013 U 

NA 

0.054 J 

0.J6 I 

0.32 1 
0.M ) 

1.1 

1.2 

1.7 

0 8 4 

0.66 

1.1 

0105 U 

1.9 

0.059 J 

0 9 1 

012 J 

0.88 

1.8 

0 1 7 U 

O.li U 

0 1 7 U 

0.9 U 

0 1 7 U 

0.17 U 

0.017 U 

0.0017 U 

0.01 I 

014 

O0009 U 

O0075 J 

0.0009 U 

0.04 

0.0009 U 

0.0045 I 

0.0078 I 

0.0017 U 

0.0017 U 

0.0017 U 

0.0009 U 

0.0089 I 

0.0009 U 

0.0035 ^ 

0.0017 U 

O009 U 

0.009 U 

0.065 U 

0.017 U 

0.009 U 

0.0085 U 

0.0085 U 

0.0085 U 

NA 

0.00006 U 

0000095 U 

0.00006 U 

0.000095 U 

000083 J 

O0001S5 U 

0.069 I 

OF/CGH 

SFOF<X!H«n-l 

7/29/93 

. S t o l 

Resull Q 

0.00273 U 

000275 U 

0.0077 

0.00275 U 

000275 U 

0.00275 U 

0.0135 U 

0.0133 U 

NA 

0.18 J 

0 3 3 I 

1.4 I 

] , ] I 

9.3 I 

7.8 I 

9.5 J 

3.7 I 

2.6 I 

8 1 I 

0 8 9 1 

1.5 J 

1 J 

3.9 J 

0 3 4 1 

19 J 

21 

O lS U 

0.18 U 

0.18 U 

0 9 5 U 

OlS U 

0.O49 J 

0.018 U 

0.0018 V 

0.0041 J 

0.012 I 

0.00095 U 

O0CO95 U 

0.00095 U 

0.0095 U 

0.00O95 U 

0.0018 U 

0.00095 U 

o.oots U 
0.0018 U 

0.0018 U 

0.00095 U 

0.00095 U 

0.00095 U 

0.00095 U 

0.0018 U 

O.0O95 U 

0.0095 U 

0.07 U 

0.018 U 

0.0095 U 

0.0095 U 

0.0095 U 

0.0093 U 

NA 

00000295 U 

0.0000335 U 

0.0000295 U 

00000335 U 

0.00023 J 

000007 U 

OSS 1 

OF/EHS 

SF-OF-EHS«n-l 

8/4/93 

. S t o l 

Resull Q 

0.0026 U 

0.0026 U 

0.0026 U 

0.0026 U 

0.0026 U 

0.0026 U 

0.013 U 

0.013 U 

NA 

0.17 U 

0.17 U 

017 U 

O029 J 

0 1 2 U 

O i l J 

O I 7 ; 

O065 J 

0.053 J 

0 1 3 J 

ftlOS U 

0 2 7 I 

017 U 

0.068 J 

0 1 7 U 

0 1 7 I 

0.26 J 

0 1 7 U 

0 1 7 U 

0.17 U 

0 9 U 

017 U 

0 1 7 U 

on U 

0.017 U 

0.34 

0.66 

0.009 U 

0.009 U 

0.009 U 

0.09 U 

0.009 U 

0.017 U 

0.009 U 

0.017 U 

0.017 U 

0.017 U 

0.009 U 

0.009 U 

O.0O9 U 

0.009 U 

0.017 U 

0.09 U 

0.09 U 

0.065 U 

0.017 U 

0.009 U 

O.0O9 U 

O.0O9 U 

0.009 U 

NA 

0.00005 U 

0.000055 U 

0.00005 U 

0.000055 U 

0.00029 U 

0.00009 U 

0.17 U 

OF/FP 

SF-OF-FF«n-l 

7/27/93 

.510 1 

Result Q 

0.0033 U 

O012 J 

0.0033 U 

0.0033 U 

O0033 U 

0.0033 U 

0.0165 U 

0 1 4 1 

NA 

0.215 U 

0.215 U 

0.215 U 

0.213 U 

0 1 5 U 

0.15 U 

0.033 1 

0.215 U 

0 1 5 U 

0215 U 

0 1 3 U 

0.215 U 

0.215 U 

0 1 3 U 

0215 U 

0.215 U 

0.215 U 

0.215 U 

0.215 U 

0.215 U 

1.1 U 

0.215 U 

0215 U 

0.0215 U 

0.00215 U 

0.00215 U 

0.00215 U 

0.0011 U 

0.0011 U 

0.0011 U 

0.011 U 

O.OOl 1 u 

0.00215 U 

0.0011 U 

0.00215 U 

0.00215 U 

0.00215 U 

0.0011 U 

0.0011 U 

0.0011 U 

0.0011 u 

000215 U 

0.011 U 

0.011 U 

0.085 U 

0.0215 U 

OOll U 

0.011 U 

0.011 U 

0.011 U 

NA 

0.000023 U 

0.000033 U 

0.000O23 U 

0.000033 U 

0.00021 F 

0.00007 U 

0.215 U 

OF/HMEH 

SF-OF-HMEH'n-1 

7/29/93 

.510 1 

ResuU Q 

0.00265 U 

000265 U 

000265 U 

0.00265 U 

000265 U 

0.00265 U 

0.013 U 

0.013 U 

NA 

0175 U 

0175 U 

0175 U 

0.175 U 

0 1 2 U 

0.061 I 

OI2 U 

0175 U 

0047 I 

0.076 I 

0103 V 

0 1 4 1 

0175 U 

0.039 J 

0173 U 

0.075 J 

0 1 4 1 

0175 U 

0175 U 

0175 U 

0.9 U 

0175 U 

0175 U 

0.0175 U 

0023 

0 1 4 J 

0.18 

0.0009 U 

0.0009 U 

0.0009 U 

0.009 U 

0.0009 U 

000175 U 

0.0009 U 

0.00175 U 

0.00175 U 

0.00175 U 

0.0009 U 

O0009 U 

0.0009 U 

0.0009 U 

0.00175 U 

O009 U 

0.009 U 

0.07 U 

0.0175 U 

0.009 U 

0.009 U 

0.009 U 

0.009 U 

NA 

0.00005 U 

0.000023 U 

0.00005 U 

0.000023 U 

0.0007 1 

0.000048 U 

0175 U 

OF/NAS 

SF-OF-NAS'n-1 

8/4/93 

.510 1 

Result Q 

O0026 

O0O26 

O0026 

u 
u 
u 

0.0026 

O0026 

0.0026 

u 
u 
u 

0.013 

0.013 

u 
u 

NA 

017 

O.U 

0.056 

0 3 

u 
J 

1 

J 

0 9 1 

0.86 

1.2 

0.45 

OS 

0 9 3 

014 ' 
2.2 

0.14 I 

OS 

0044 > 
1.4 

1.9 

0 1 7 

O042 

0 1 7 

u 
J 

u 

0.9 

0.17 
u 
u 

017 u 

0.017 u 

00017 

0.0042 
u 
J 

0.012 

O0009 

0.0009 

0.0009 

u 
u 
u 

0.043 

0.0009 

0.0017 

0.0009 

0.0058 

0.0017 

0.0017 

0.0009 

O0009 

0.0009 

0.0009 

0.0017 

0.009 

0,009 

u 
u 
u 
J 

u 
u 
u 
u 
u 
u 
u 
u 
u 

0.07 

O017 

0.009 

u 
u 
u 

0.009 

0.009 

0.009 

u 
u 
u 

NA 

0.00005 

0000055 

0.00005 

0.000055 

0.000255 

0.000095 

0.062 

u 
u 
u 
u 
u 
u 
I 

OF/PAEH 

SFOF-PAEH'n-1 

7/28/93 

. S t o l 

Result Q 

0.0O27 U 

0.0027 V 

0.0027 U 

0.0027 U 

O0027 U 

0.0027 U 

0.0135 U 

0.0135 U 

NA 

0.18 U 

0 1 8 U 

0.063 J 
a i 4 1 

0.6 

0 5 5 

0 8 3 

0 3 1 

0.31 

0.69 

0.094 1 

1.7 

0.054 1 

0 3 6 

OlS U 

0 8 7 

1.2 

O lS U 

OlS U 

O l S U 

0 9 5 U 

0 1 8 U 

OlS U 

0.018 U 

0.0018 U 

0.014 

0.037 I 

0.0009 U 

O0009 U 

0.0009 U 

0.079 J 

0.0009 U 

0.0018 U 

O00O9 U 

O0018 U 

0.0018 U 

O.OOIS u 

O00O9 U 

0.0009 U 

0.0009 U 

0.0009 U 

O.OOIS u 

0.0O9 U 

0.032 

O07 U 

0.018 U 

0.009 U 

0.009 U 

0.009 U 

0.009 U 

NA 

0.0000355 U 

0.000037 U 

O000033S U 

0.000O37 U 

0.000345 U 

0.000055 U 

0 1 8 U 

OF/PIP 

SFOF-PIP«n-l 

V4fl3 

. S t o l 

Result Q 

0.00273 U 

0.00275 U 

000275 U 

0.00275 U 

0.00275 U 

0.00275 U 

0.013S U 

0.0135 U 

NA 

0.18 U 

0.18 U 

0.1« V 

0.18 U 

0125 U 

0.125 U 

0.027 J 

0.18 U 

0.125 U 

0 1 8 U 

O i l U 

O.CM J 

O lS U 

0.11 U 

0.18 U 

0.18 U 

0.039 1 

0.18 U 

0.18 U 

OlS U 

0.95 U 

OlS U 

0 1 8 U 

0.018 U 

0.0018 U 

0.0018 U 

0.0018 U 

0.00095 U 

000095 U 

0.00095 U 

0.0095 U 

0.00095 U 

0.0018 U 

000095 U 

0.0018 U 

O.OOIS u 

0.0018 U 

0.00095 U 

0.00095 U 

0.00095 U 

0.00095 U 

0.0018 U 

0.009S U 

0.0095 U 

0.07 U 

0.018 U 

0.0093 U 

0.0093 U 

O0093 U 

0.0095 U 

NA 

O.0O0O44 U 

O.OOOCVWS U 

0.000044 U 

0.0000405 U 

0.000355 U 

0.00008 U 

OlS U 

OF/PVJHS 

SF-OF-FVlHS'n-l 

7/28/93 

.310 1 

Result Q 

0.0026 U 

0.0026 U 

0.0026 U 

0.0026 U 

O0026 U 

0.0026 U 

0.013 U 

0013 U 

NA 

0.17 U 

0 1 7 U 

0 1 7 U 

0.17 U 

0 1 2 U 

0.061 1 

0.076 I 

0 1 7 U 

0 1 2 U 

0.07 J 

O105 V 

0.17 J 

on u 
0.043 J 

0 1 7 U 

0.09 J 

0 1 2 J 

0.17 U 

on u 
o.n V 

09 u 

on u 

0 1 7 u 

0.017 U 

00017 U 

0.0017 U 

0.0086 

0.0009 U 

00009 U 

0.0009 U 

0.009 U 

0.0009 U 

0.0017 U 

0.0009 U 

0.0017 U 

o.oon u 
0.0017 U 

0.0009 u 

0.0009 U 

0.0009 U 

O.O0O9 U 

0.0017 U 

0.009 U 

0.009 U 

0.07 U 

0.017 U 

0.009 U 

0.009 U 

0.009 U 

0.009 U 

NA 

0.0000345 U 

0.0000365 U 

0.0000345 U 

0.0000365 U 

0.00061 J 

0.00005 U 

0 1 7 U 

OF/RCR 

SFOF-RCR«n-l 

7/28/93 

. S l o l 

Result Q 

0.0026 U 

0.0083 

O.0O26 U 

0.0026 U 

0.0082 

0.0026 U 

0.013 U 

0013 U 

NA 

on U 
0.17 U 

0.17 U 
0.17 U 

012 U 

012 U 

0.045 I 

on u 
012 U 

0.039 I 

O103 U 

O l I 

on u 
0.105 U 

on u 
0.044 J 

0.064 1 

on u 
0.05 J 

017 U 

0.9 U 

0 1 7 U 

0.17 U 

0.017 U 

0CK3 

O l 

0 3 1 

0.0009 U 

O0056 I 

0.0009 U 

0.009 U 

0.0009 U 

0.0017 U 

0.0009 u 

0.0017 U 

o.oon u 
0.0017 U 

0.0009 u 

0.0009 U 

0.0009 U 

0.01 I 

O00I7 U 

o.oaj u 
0.009 U 

0.065 U 

0017 U 

0.009 U 

0.009 U 

0.009 U 

0009 U 

NA 

0.00002S U 

0.0000413 U 

0.000028 U 

0.0000415 U 

0000185 U 

0.00006 U 

017 U 

AU resolts in mg/kg (ppm). 

All imdetected resolts listed at half-detectioD limit. 

U - Undetected. 

J - Estimated result 

R - Rejected result. 

NA - Not analyzed. 

F - Estimated nr ' trntim coocentntioQ. 
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TABLE ^j.iiii.-'' 
CRANSTON SITE 
BACKGROUND 
SHALLOW SOIL 
ORGANIC DATA 

VnS/' •>H;.iii'39:26AM 

AREA/SUB AKEfL 

SAMPLEID 

SAMPLE DATE 

DEPTH RANGE (ft) 

VOLATILE ORGANICS 
HAL(X;ENATED 

S240S CHLOROFORM 

8240S METHYLENE CHLORIDE 

8240S TETRACHLOROETHENE 

AROMATICS 

S240S BENZENE 

8240S MSF-XYLENE 

S240S TOLUENE 

KETONE/ALDEHYDES 

S240S 2-BUTANONE 

8240S ACETONE 

DIRECT INJECTION VOA 
824DS lADIOXANE 

SEMI-VOLATILE ORGANICS 
BASE NEUTRALS 

P A H I 

S270S 2-METHYLNAPHrHAIJENE 

|8270S ACENAPHTHENE 

8270S ACENAPHTITYLENE 

8270S ANITOACENE 

I270S BENZO(A)ANTHRACENE 

8270S BENZO(A)I'YHENB 

S270S BENZO(B)FLUORANrHENE 

S270S BENZO(OAI)PERYLENE 

8270S BENZO(K)FLUORANrHENE 

S270S CHRYSENE 

8270S DIBENZ(A4I)ANTHRACENE 

S270S FLUORANTHENE 

S270S FLUORENE 

8270S INDENO(lJ>CD)PYRENE 

8270S NAPHTHALENE 

8270S PHENANTHRENE 

'8270S PYRENE 

PHTHALATES 

S270S BIS(2-ETHYLHEXYL)PHTHALATE 

S270S BUTYLBENZYLPHIHALATE 

S270S DIJMXmfLPHTHALATE 

OTHER BASE NEUTRALS 

S270S P-PHENYLENEDIAMINE 

8270S SAFROLE 

ACID EXTRACTABLES 

1 PHEN015 
8270S 344-MErHYLPHENOL 

PCBs 
SOSOS PCB-1254 

ORGANOCHLORINE PESTICU)ES 
SOSOS 4/4'-DDD 

SOSOS 44'-DDE 

SOSOS 44'-DDT 

SOSOS ALDRIN 

SOSOS ALPHA-CHLORDANE 

SOSOS BETA-BHC 

SOSOS CHLOROBENZILATB 

SOSOS DELTA-BHC 

iSOSOS DIELDRIN 

SOSOS ENDOSULFAN I 

SOSOS ENDOSULFAN SULFATE 

SOSOS ENDRIN 

SOSOS ENDRIN ALDEHYDE 

SOSOS OAMMA-BHC 

SOSOS OAMMA-CHLORDANE 

SOSOS HEPTACHLOR 

SOSOS HEPTACHLOR EPOXIDE 

SOSOS ISODRIN 

8080S KEPONE 

SOSOS METHOXYCHLOR 

ORG/VNOPHOSPHORUS PESTICIDES 
S14ZS DISULFOTON 

814ZS ETHYL PARATHION 

|si4ZS METHYL PARATHION 

HERBICIDES 
815ZS ZAS-T 

815ZS 2 ^ > T P (SILVEX) 

815ZS i 4 - D 

S15ZS DINOSEB 

(HILORINATED DIOXINS AND FURANS 
SOWZS 1A3.4.«.7,8-HPCDD 

SOWZS 1A3,4,6.7.8-HPC1)F 

SOWZS HPCDD 

SOWZS HPCDF 

SOWZS OCDD 

SOWZS OCDF 

|s270S DIBENZOFURAN 

OF/RRW 

SF-OF-RRWn-1 

7/27/93 

.510 1 

Result Q 

0.0026 U 

O0059 I 

0.0026 U 

0.0026 U 

O0026 U 

0.0026 U 

0.013 U 

0.013 U 

NA 

0 1 7 U 

0.17 U 

017 U 

0.041 ) 

03S 

0.3 

0 4 8 

0.14 I 

0 1 9 J 

0 3 6 

0.061 I 

0.64 

0.17 U 

0.2 J 

0.17 U 

0 2 1 J 

0.6 

on u 
on u 
0.17 U 

0 9 U 

0.17 U 

0 1 7 U 

0.017 U 

ooon u 
0.0017 U 

0.0017 U 

0.0009 U 

O0009 U 

0.0009 U 

0.009 U 

0.0009 U 

0.0017 U 

0.0009 U 

o.oon u 
0.0017 U 

0.0017 U 

0.0009 U 

0.0009 U 

0.0009 U 

0.0009 U 

o.oon u 
0.009 U 

0.009 u 

0.07 U 

0.017 U 

0.009 U 

0.009 u 

0.009 U 

0.009 u 

NA 

0.0000245 U 

0.0000305 U 

00000245 U 

0.0000305 U 

0.000165 U 

0.000055 U 

on u 

OF/RWP 

SFOF-RWP'n-1 

7/27/93 

.510 1 

Result Q 

0.0026 U 

0.009 

0.0058 

O.0O26 U 

0.0026 U 

0.00S9 

O013 U 

0.013 U 

NA 

0 1 7 U 

0.17 U 

0.17 U 

0.17 U 

0 1 2 U 

0 1 2 U 

0.12 U 

0.17 U 

0 1 2 U 

on u 
OlOS u 

0.17 U 

on u 
OlOS u 

017 U 

on u 
on u 

0.17 u 

on u 
on u 

0.9 u 

on u 

0 1 7 u 

oon u 

0.0017 u 

0.0017 U 

0.0O17 U 

O0009 U 

0.0009 U 

0.0009 U 

0.009 U 

0.0009 U 

0.0017 U 

0.0009 U 

. 0.0017 .U 

0.0017 U 

0.0017 U 

0.0009 U 

0.0009 U 

0.0009 U 

0.0009 U 

0.0017 U 

0.009 U 

O009 U 

0.07 U 

0.017 U 

0.009 U 

0.009 U 

0.009 U 

0.009 U 

NA 

0.000115 U 

0.00009 U 

0.000115 U 

0.000O9 u 

0.00026 U 

0.000165 U 

0.17 U 

OF/SBP 

SFOF-SBP>n-l 

7/27/93 

S l o t 

Resull Q 

000265 U 

0.011 

O.0O65 

0.0O265 U 

0.0078 

0.0078 

0.013 U 

0.013 U 

NA 

0175 U 

0175 U 

0.175 U 

0,175 U 

0.12 U 

0 1 2 U 

0 1 2 U 

0175 U 

0.12 U 

0.175 U 

OlOS U 

0175 U 

0175 U 

OlOS U 

0.175 U 

0175 U 

0175 U 

ons u 
0175 U 

ons u 

0.9 U 

0.175 U 

0175 U 

0.0175 U 

000175 U 

0.00175 U 

0.00175 U 

0.0009 U 

0.0009 U 

0.0009 U 

0.009 U 

0.0009 U 

0.00175 U 

0.0009. U 

0.00173 U 

0.00175 U 

0.00175 U 

0.0009 U 

0.0009 U 

0.0009 U 

0.0009 U 

0.00175 U 

0.009 U 

O009 U 

0.07 U 

0.0175 U 

0.009 U 

0.0O9 U 

0.009 U 

0.009 U 

NA 

0.000066 F 

0.0000265 U 

000017 F 

0.0000265 U 

0.0012 J 

0.000055 U 

0.175 U 

OF/SNH 

SFOF-SNH>n-l 

8/4/93 

. S l o l 

Result Q 

0.00295 U 

000295 U 

000295 U 

0.00295 U 

0.00295 U 

0.00295 U 

0.0145 U 

0.0145 U 

NA 

0043 J 

0.23 J 

0.049 J 

0.43 

022 

2.3 

3.3 

1.1 

1.2 

2.4 

035 

4.8 

0.27 J 

1.3 

0.053 I 

2.6 

4.3 

0195 U 

0.049 J 

019S U 

1 U 

0195 U 

0195 U 

0.017 U 

0.0017 U 

0.024 I 

0.046 

0.0009 U 

0.0009 U 

0.0009 U 

0.034 J 

0.0009 U 

0.0017 U 

0.0009 U 

0.0017 U 

0.0017 U 

0.0017 U 

0.0009 U 

0.0009 U 

0.0009 U 

0.0009 U 

0.0017 U 

O009 U 

0.009 U 

0.075 U 

0.0195 U 

0.01 U 

0.01 U 

0.01 U 

OOl U 

NA 

0000055 U 

0.0O0O475 U 

0.000055 U 

0.000CM75 U 

0.00032 U 

0.00008 U 

0 1 6 1 

OS/AJHS 

SF-OS-AJHS'IB-2 

3/20/91 

.510 1 

Result Q 

0.06 U 

1.33 U 

0.06 U 

0.06 U 

0.06 U 

0.49 J 

OI2 U 

OI2 U 

6 U 

O205 U 

O203 U 

O205 U 

0.203 U 
0.061 J 

0.082 J 

0 1 2 I 

0.072 I 

0.16 J 

O l J 

O20S U 

0 1 4 I 

O205 U 

O06 J 

0.205 U 

0.075 J 

0 1 5 J 

0.205 U 

O205 U 

O205 U 

1 U 

0.205 U 

NA 

0.00405 U 

0.0015 

0.013 

0O14 

0.0002 U 

0.0002 U 

0.0002 U 

NA 

0.00O2 U 

O00O2 U 

0.0002 U 

0.001 U 

0.00022 I 

O.0OO4O5 U 

0.00O2 U 

0.0002 U 

0.0002 U 

0.0002 U 

0.0002 U 

0.0002 U 

OOOl U 

0.02 U 

OOIS U 

0.00305 U 

0.00405 U 

0.00345 U 

0.0245 U 

0.X30S U 

NA 

NA 

NA 

NA 

NA 

NA 

0.205 U 

OS/BRF 

SF-0S-BRF"IB-2 

3/20/91 

. S t o l 

Resull Q 

O06 

0.55 

0.06 

U 

U 

U 

0.06 

0.06 

014 

U 

U 

I 

0.19 

0 1 2 

J 

U 

6 " 

0.019 

0.032 

0193 

0.073 

J 

I 

u 
I 

0.44 

0.48 

0.68 

0.4 

087 

0.61 

0.039 J 

1 

0.057 I 

0 3 4 J 

0.027 J 

0.74 

1 

0195 

0195 

0195 

u 
u 
u 

095 

0195 
u 
u 

NA 

0.00395 u 

0.000195 u 
0.0083 

0.0056 

0.000195 

0.000195 

0.000195 

u 
u 
u 

NA 

0000195 u 
0.0026 

0.000193 

0.001 

O.0O0195 

u 
u 
u 

0.00097 

0.00O195 

0.000195 

0.000195 

0.000195 

0.000195 

0.000195 

0.001 

u 
u 
u 
u 
u 
u 
u 

0.0195 

0.015 

0.00295 

u 
u 
u 

0.0039 

0.00333 

0.0233 

. 000295 

u 
u 
u 
u 

NA 

NA 

NA 

NA 

NA 

NA 

0.03 _l 

OS/BS 

SF-OS-BS'IB-2 

3/2W91 

.510 1 

Result Q 

0.055 U 

0.285 U 

0.055 U 

0.055 U 

O055 U 

0.04 I 

0 2 5 J 

0.11 U 

5.5 U 

0 1 8 U 

0.18 U 

OlS U 

0.18 U 
0.18 U 

OlS U 

OlS U 

0 1 8 U 

0 1 8 U 

0 1 8 U 

0 1 8 U 

0 1 5 I 

O lS U 

OlS U 

0.18 U 

O H 1 

021 1 

ais u 
OlS u 

. O l S V 

0.9 U 

0 1 8 U 

NA 

0.00365 U 

0.00018 U 

0.00018 U 

0000365 U 

0.00018 U 

0.00018 U 

0.00018 U 

NA 

0.00018 U 

0.00069 

0.00018 U 

0.0009 U 

0.00018 U 

0.000365 U 

0.00055 

O.OOOIS U 

O.OOOIS u 

O.OOOIS u 

0.00018 U 

0.00018 U 

0.0009 u 

O.OIS u 

0.0135 U 

0.0027 U 

0.0036 U 

0.00303 U 

0.0215 U 

0.0027 U 

NA 

NA 

NA 

NA 

NA 

NA 

0 1 8 U 

OS/COH 

SF-OS-CXlH'IB-2 

3/20/91 

. 5 t o l 

Result Q 

O06 

0 5 

O06 

U 

U 

U 

O06 

0.06 

014 

U 

U 

J 

0 2 1 J 

0125 " 

7 ' 

0 2 1 

0 2 1 

0.017 

0.047 

U 

u 
J 

I 
031 1 

0 3 3 1 

0.48 

0 3 ' 
0 6 2 

0.4 1 

0.093 I 

0.71 

0 2 1 " 
0 2 6 I 

0.024 J 

0 3 7 I 

0 7 5 

0.21 

021 

0 2 1 

u 
u 
u 

1.05 

0 2 1 
u 
u 

NA 

0 1 6 

0.000205 

0.0OO2O5 

0.00041 

0.000205 

0000205 

0.000205 

u 
u 
u 
u 
u 
u 

NA 

0.000203 

0.000205 

0000205 

0.001 

0.000205 

0.00041 

0.000205 

0.000205 

0.000205 

0.000205 

0.0OO205 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

0.06 

0.001 " 

0.021 

0.0155 

0.00315 

u 
u 
u 

0.00*2 

000355 

0.025 

0.00315 

" 
" 
" 
^ 

NA 

NA 

NA 

NA 

NA 

NA 

0 2 1 Ji 

OS/CRS 

SF.OS-CRS'IB-2 

3/2W91 

.510 1 

Resull Q 

0.06 U 

0.06 U 

O06 U 

0.06 U 

0.06 U 

0.023 J 

0.125 U 

0125 U 

6 U 

0.205 U 

O203 U 

0.205 U 

0.203 U 
0.205 U 

0.205 U 

0.205 U 

O205 U 

0.205 U 

017 J 

O205 U 

0.25 I 

0.205 U 

0.205 U 

O203 U 

a i 3 J 

0.27 1 

0.205 U 

O205 U 

O205 U 

1.05 U 

O205 U 

NA 

0.00415 U 

0.000205 U 

0.0075 

0.012 

0.000205 U 

0.000205 U 

0.000205 U 

NA 

0000205 U 

0.000203 U 

0.000205 U 

0.00105 U 

0.000205 U 

0.00096 

0.000205 U 

0.000205 U 

0000205 U 

0.00O205 U 

0000205 U 

0.000205 U 

0.00105 U 

0.021 U 

0.0155 U 

0.0031 U 

0.00415 U 

0.00355 U 

0.025 U 

0.0031 U 

NA 

NA 

NA 

NA 

NA 

NA 

O205 U 

OSSHS 

SF-OS-EHS'IB-2 

3/20S1 

.310 1 

Result Q 

0.06 U 

0 8 5 U 

0.06 U 

O06 U 

0.06 U 

0.23 J 

0.24 J 

0.12 U 

6 U 

0 2 U 

0 2 U 

0 2 U 

0.2 U 
0.072 J 

0.06 J 

0.086 J 

0.051 J 

on I 
0.081 I 

0 2 U 

0 1 2 J 

0.2 U 

0.051 J 

0.2 U 

0.06 J 

0 1 3 J 

0.2 U 

0 2 U 

0 2 U 

1 U 

0.2 U 

NA 

O0(M05 U 

0.0002 U 

0.042 

oon 
0.0002 U 

0.0002 U 

0.0002 U 

NA 

O0002 U 

O0015 

O0002 U 

0.001 U 

0.0002 U 

0.000405 U 

0.0002 U 

0.0002 U 

0.0002 U 

0.0002 U 

0.00086 

0.0002 U 

O.OOl U 

0.02 U 

0.015 U 

0.00305 U 

0.0O4 U 

0.0034 U 

O024 U 

0.003 U 

NA 

NA 

NA 

NA 

NA 

NA 

0 2 U 

OSOT 

SF-C5S-FF*lB-2 

300(91 

J t o l 

Result Q 

0.06 U 

0115 U 

0.06 U 

0.06 U 

0.06 U 

0.048 J 

0 1 3 J 

0 1 2 U 

6 U 

0 2 U 

0 2 U 

0.2 U 

0.2 U 
0 2 5 1 

0 2 7 J 

0.43 

0.2 U 

0 5 2 

03S J 

0.2 U 

0.47 

0 2 U 

0.2 U 

O023 1 

0.26 J 

0 5 5 

0.2 U 

0.2 U 

0.2 U 

1 U 

0 2 U 

NA 

0.004 U 

0.0002 U 

0 2 1 

0.094 J 

O0002 U 

0.0002 U 

0.0002 U 

NA 

0.0002 U 

0.0002 U 

O0028 J 

0.001 U 

0.0002 U 

0.0039 J 

0.0002 U 

0.0002 U 

0.0002 U 

0.0002 U 

0.0002 U 

O.0OO2 U 

0.001 U 

0.02 U 

0.015 U 

0.0O3 U 

0.0039 U 

0.00335 U 

0.0233 U 

0.00295 U 

NA 

NA 

NA 

NA 

NA 

NA 

0.2 U 

OS«MEH 1 
SF-OS-HMEH«IB-2 

3/2091 

.510 1 

Resull Q 

0.06 U 

I S i U 

0.06 U 

0.024 J 

0.06 U 

0.45 1 

0.2 J 

0.115 U 

6 U 

0.021 I 

0 1 9 U 
0.04 J 

0.036 J 
0.48 

0S6 

1 

OJS 

1.3 

0.72 

0.18 J 

0.79 

0.19 U 

0 J 4 

0.O42 I 

035 I 

087 

019 U 

019 U 

0 1 9 U 

095 U 

019 U 

NA 

0195 U 

0.0095 U 

0 6 

0.93 

0.0095 U 

0.0095 U 

0.0095 U 

NA 

0.0095 U 

O0095 U 

O0095 U 

0.0485 U 

0.0095 Ul 

0.0195 U 

0.0095 U 

0.0095 U 

O0095 U 

0.0O95 U 

0.0095 U 

0.0095 U 

0.04S5 U 

0.0195 U 

0.0145 U 

0.0029 U 

0.0039 U 

0.0033 U 

0.0235 U 

O.0O29 U 

NA 

NA 

NA 

NA 

NA 

NA 

0.014 J 

AU results In mg/kg (ppm). 

AU ondetected results Usted al half-detection limit. 

U • Undetected. 

J - Estimated result. 

R • Rejected result. 

NA-Not analyzed. 

F • Estimated m»«*"""" concentration. 

(.AnxMenotrtHckpniVJBKonHiutLs Page 3 of 4 



TABLE 4-\i^ii,/ 
CRANSTOiS iSnB 
BACKGROUND 
SHALLOW SOIL 
ORGANIC DATA 

•v!<ii--i' • ^ ^ i 9 ^ 2 6 A M 

AREAraUB AREA 

SAMPLEID 

SAMPLE DATE 

DEPTH RANGE (0) 

VOLATILE ORGANICS 
HALOGENATED 

8240S CHLOROFORM 

8240S METHYLENE CHLORIDE 

8240S TETRACHLOROCTHENE 

AROMATICS 

8240S BENZENE 

8240S M4P-XY1JENE 

8240S TOLUENE 

KETONE//ULDEHYDES 

8240S 2-BUTANONE 

8240S ACETONE 

DIRECT INJECTION VOA 
824DS 14-DIOXANE 

SEMI-VOLATILE ORG/VNICS 
B A S E N E U T R A L S 

P A H I 

8270S 2-METHYLNAPHTHALENE 

8270S ACENAPHTHENE 

S270S ACENAPHTHYLENE 

8270S ANTHRACENE 

S270S BENZO(A)ANTHRACENE 

8270S BENZO(A)PYRENE 

8270S BENZO(B)FLUORANTHENE 

8270S BENZO(GiLI)PERYLENE 

8270S BENZO(K)FLUORANTHENE 

S270S CHRYSENE 

8270S DIBENZ(AJI)ANTHRACENE 

8270S FLUORANTHENE 

S270S FLUORENE 

8270S INDENO(UJ-CD)PYRENE 

8270S NAPHTHALENE 

S270S PHENANTHRENE 

8270S PYRENE 

PHTHALATES 

S270S BB(2-ErHYLHEXYL)PHTHALATE 

S270S BUIYLBENZYLPHIHALATE 

8270S DI-N-OCnVLPHTHALATE 

OTHER BASE NEUTRALS 

S270S P-PHENYLENEDIAMINE 

8270S SAFROLE 

ACID EXTRACT/WBLES 
PHENOLS 

8270S 3ft4-MErHYLPHENOL 

PCBs 
SOSOS PCB-1254 

ORGANOCHLORINE PESTICIDES 
SOSOS 44'-DDD 

SOSOS 44'-DDE 

SOSOS 44'.DITT 

SOSOS ALDRIN 

SOSOS ALPHA-CHLORDANE 

SOSOS BETA-BHC 

SOSOS CHLOROBENZILATE 

SOSOS DELTA-BHC 

SOSOS DIELDRIN 

SOSOS ENDOSULFAN I 

SOSOS ENIXWULFAN SULFATE 

SOSOS ENDRIN 

SOSOS ENDRIN ALDEHYDE 

SOSOS GAMMA-BHC 

SOSOS OAMMA-CHLORDANE 

SOSOS HEPTACHLOR 

SOSOS HEPTACHLOR EPOXIDE 

SOSOS ISODRIN 

SOSOS KEPONE 

SOSOS METHOXYCHLOR 

OROANOPHOSPHORUS PESTICIDES 
S14ZS DISULFOTON 

814ZS ETHYL PARATHION 

8I4ZS METHYL PARATHION 

HERBICniES 
815ZS 2,4.5-T 

815ZS 2,4 J -TP (SILVEX) 

813ZS 2,4-D 

815ZS DINOSEB 

CHLORINATED DIOXINS AND FURANS 
SOWZS UA4.6,7,8-HPCDD 

SOWZS IA3,4,6.7,8-HPCDF 

SOWZS HPCDD 

SOWZS HPCDF 

SOWZS CXDD 

SOWZS OCDF 

8270S DIBENZOFURAN 

OS/NAS 

SFOS-NAS1B-2 

3/20/91 

.310 1 

Result Q 

0.06 U 

0315 U 

0.06 U 

0.06 U 

0.06 U 

O i l J 

0.1 I 

0.115 U 

6 U 

0.094 J 

0.26 I 

0.025 J 

0 6 2 

1.4 

1.4 

2.1 

1 

2.7 

1.6 

0 2 4 I 

2.9 

0 2 4 J 

0.99 

0 1 5 J 

2.9 

3.1 

0.19 U 

0 1 9 U 

0 1 9 U 

0.95 U 

0 1 9 U 

NA 

0.0039 U 

0.000195 U 

0.000195 U 

0.00039 U 

0.000195 U 

0.000195 U 

0.061 

NA 

0.000195 U 

0.000195 U 

0.000195 U 

0.00093 U 

0.000195 U 

0.00039 U 

0.000195 U 

0000195 U 

0.000195 U 

0.000195 U 

0.000195 U 

O079 

0.00095 U 

0.0195 U 

0.0145 U 

0.0O29 U 

0.0039 U 

0.0033 U 

0.0235 U 

0.0029 U 

NA 

NA 

NA 

NA 

NA 

NA 

0.26 J 

OS/PAEH 

SFOS-PAEH'IB-2 

3/2091 

.510 1 

Result Q 

0.035 U 

0.115 U 

0.055 U 

0.053 U 

O055 U 

0.029 J 

O i l U 

O i l U 

5.5 U 

OlS U 

0.18 U 

0 1 8 U 

OlS U 

0032 J 

O035 I 

0.058 I 

0.035 I 

0.074 I 

0.043 1 

0.18 U 

0.056 I 

OlS U 

0.034 I 

0 1 8 U 

0.029 I 

0.057 I 

0.065 U 

OlS U 

OlS U 

0 9 U 

OlS U 

NA 

0.0036 U 

0.00018 U 

0.0016 

0.00036 U 

0.0017 

0.00051 

O.OOOIS U 

NA 

O.OOOIS U 

0.00079 

0.00018 U 

0.0009 U 

0.00018 U 

0.00036 U 

0.00018 U 

O0C057 

0.00018 U 

0.00018 U 

0.00018 U 

000018 U 

0.0009 U 

0O18 U 

0.0135 U 

000275 U 

0.0036 U 

0.00305 U 

O0037 J 

0.0027 U 

NA 

NA 

NA 

NA 

NA 

NA 

0 1 8 U 

OS/PVIHS 

SF-OS-FVmS'B-2 

3/2W91 

. S t o l 

Result Q 

0.053 U 

0.4 U 

0.055 U 

0.055 U 

0.055 U 

012 I 

014 I 

a i l U 

5.5 U 

0.061 J 

0 2 1 I 

0.183 U 

0 3 8 

0.89 

0 7 3 

0.6 

0.58 

0.77 

0 9 1 

0.2 1 

1.7 

0.17 J 

0 5 

0 2 1 

1.6 

1.6 

0.185 U 

OI85 U 

0185 U 

0 9 U 

0183 U 

NA 

000375 U 

0.000185 U 

0.000185 U 

0.008 

0.000185 U 

0.000185 U 

0.016 

NA 

0.00092 

0.000185 U 

0.000185 U 

0.00095 U 

0.000185 U 

0.000375 U 

0.000185 U 

0000185 U 

0.00055 

0.000185 U 

0.000185 U 

0.000183 U 

0.00095 U 

0.0185 U 

0O14 U 

0.0028 U 

000375 U 

0.0032 U 

0.0225 U 

0.0O2S U 

NA 

NA 

NA 

NA 

NA 

NA 

OI4 I 

OS/RWP 

SFOS-RWPTB-2 

3/2091 

.510 1 

Result Q 

0.055 U 

0.08 U 

0.055 U 

0.055 U 

0.055 U 

0.034 I 

0 1 4 1 

0 1 1 U 

5.5 U 

0185 U 

0185 U 

01S3 U 

0185 U 

0.1S5 U 

OI85 U 

0185 U 

0185 U 

0185 U 

0.185 U 

0183 U 

0.021 I 

01S5 U 

0.185 U 

0185 U 

0.013 J 

0.023 J 

0.7 U 

01S5 U 

0185 U 

0.95 U 

01S5 U 

NA 

0.00375 U 

0.000183 U 

0.0013 

0.00066 J 

000078 

0.00032 J 

0.000185 U 

NA 

0.000185 U 

0000185 U 

0.000185 U 

0.00095 U 

0.0001S5 U 

0.00038 J 

0.000185 U 

0000185 U 

0.000185 U 

0.000185 U 

0.000185 U 

0.0063 

O.0OO95 U 

O01S5 U 

0.014 U 

O.0O2S U 

0.0022 J 

0.00313 U 

0.0223 U 

0.0028 U 

NA 

NA 

NA 

NA 

NA 

NA 

0185 U 

OS/SNH 

SFOS-SNH1B-2 

3/20/91 

.510 1 

Resnil Q 

0.055 U 

0.2 U 

0.055 U 

0.055 U 

0.055 . U 

0.048 J 

0 2 4 1 

0115 U 

5.5 U 

1.85 U 

1.85 U 

1.85 U 

032 J 

1.8 J 

2 J 

3.2 I 

1.8 I 

4.1 

2.1 J 

1.85 U 

3.8 

1.85 U 

1.8 J 

1.83 U 

2.1 I 

3.5 J 

1.85 U 

1.85 U 

1.85 U 

9.5 U 

1.85 U 

NA 

0.0375 U 

0.0019 U 

0 1 5 

027 

0.0019 U 

0.0019 U 

0.0019 U 

NA 

0.0019 U 

0.034 

0.0019 U 

0.0095 U 

0.0019 U 

0.00S4 

0.0019 U 

0 M 1 9 U 

0.0019 U 

0.0019 U 

0.0019 U 

0.07 

0.0095 U 

0.019 U 

0.014 U 

0.002S5 U 

O0023 I 

0.0018 1 

0.0225 U 

0.00285 U 

NA 

NA 

NA 

NA 

NA 

NA 

1.85 U 

OS/SP 

SF-OS-SP'IB-2 

3/20/91 

. 5 t o l 

Resull Q 

0.055 U 

0225 U 

0.055 U 

0.055 U 

0.055 U 

0.052 J 

0.13 I 

O105 U 

5.5 U 

... 0.175 U 

OI75 U 

0175 U 

0175 U 

0173 U 

0175 U 

0175 U 

0175 U 

0175 U 

0.175 U 

0175 U 

0175 U 

0175 U 

0.175 U 

0175 U 

0175 U 

0.173 U 

1.1 1 

0.175 U 

0175 U 

0.9 U 

0175 U 

NA 

0.0035 U 

0.000175 U 

0.000175 U 

0.00035 U 

0.000175 U 

0.00O175 U 

0.000175 U 

NA 

0.000175 U 

0.000175 U 

0.000175 U 

O.O0O85 U 

0.000175 U 

000035 U 

0000175 U 

0000175 U 

0.000175 U 

0.000175 U 

0.000175 U 

0000173 U 

0.00085 U 

0.0175 U 

0.0135 U 

0.00265 U 

0.00353 U 

0.003 U 

0.0215 U 

0.00265 U 

NA 

NA 

NA 

NA 

NA 

NA 

0175 U 

SUMMARY 1 

Fiequency 

of 

Detection 

1 

11 

4 

2 

2 

20 

12 

1 

1 

10 

13 

14 

23 

26 

30 

33 

26 

29 

33 

15 

39 

15 

28 

15 

37 

39 

4 

5 

1 

1 

1 

1 

1 

7 

24 

26 

2 

5 

3 

3 

1 

9 

2 

1 

2 

6 

1 

3 

1 

4 

2 

6 

I 

1 

2 

4 

2 

1 

1 

1 

1 

1 

1 

1 

10 

1 

13 

Average 

Detected 

0.032 

0.0357 

0.00775 

0.0335 

0.008 

on 

0.178 

0 1 4 

7 

0.557 

0607 

0.224 

1.35 

2.18 

1.68 

2.34 

1.15 

2.51 

1.91 

0.4SS 

2.77 

0.898 

1.2 

0621 

3.31 

3.14 

3.08 

0.052 

2.1 

5.9 

0.(M2 

0.049 

0 1 6 

016S 

0.12S 

0.471 

0.00124 

000343 

0112 

0.045 

0.00092 

0.0065 

0.0053 

0.00395 

0.000245 

0.00264 

000055 

000482 

0.00055 

0.00795 

0.00203 

0.0751 

O032 

0.0024 

0.00375 

0.00393 

0.00225 

0.0018 

0.0037 

0.0027 

0.000066 

0.00011 

0.00017 

0.00015 

0.000612 

000019 

0.999 

Avenge 

Repotted 

(with 1/2 detecUon limit) 

0.0307 

0 2 3 8 

0.0319 

0.0301 

0.0317 

0.0S5S 

0.0838 

0.0692 

5.91 

0334 

0.366 

0.261 

0.815 

1.39 

1.23 

1.84 

0776 

1.75 

1.52 

0 3 3 3 

2 J 3 

0.488 

0.84 

0.3S9 

2.87 

2.87 

0 J 6 1 

0.243 

0304 

1.43 

0.255 

OI72 

0.0257 

0.0288 

0.072 

0286 

0.00118 

000145 

0.00893 

0.0233 

000115 

0.00299 

O.OOl 35 

0.00362 

0.00179 

0.0O244 

0.00114 

000142 

0.00114 

. 0.TO179 

0.00186 

0.017 

0.0098 

0.0464 

0.0169 

0.00612 

0.0071 

0.00674 

0.0201 

0.00388 

0.000044 

0.0000443 

00000489 

0.0000462 

0.000412 

0.0000801 

0.484 

Maximum 

Detected 

0.032 

0.12 

0.011 

0.043 

0.0082 

1.2 

0 2 5 

0.14 

• 7 

4 J 

5.4 

1.4 

20 

28 

22 

36 

12 

43 

30 

3.7 

57 

9.4 

14 

7.3 

69 

36 

11 

0.069 

2.1 

5.9 

0.042 

0.049 

0 1 6 

1.1 

0.81 

9.3 

0.0017 

0.0075 

0.26 

0.079 

000092 

O034 

0.007S 

0.0O61 

0.00027 

0.0084 

O.00O35 

O00S9 

000055 

0.014 

0.0032 

O.IS 

0.032 

0.0024 

0.0O41 

0.0046 

0.0O23 

0.0018 

0.0037 

0.0027 

0.000066 

0.00011 

0.00017 

0.00015 

O0O12 

0.00019 

9.7 

n^lHimllTT^ 

Detected 

0.032 

0.0059 

0.0O5S 

0.024 

0.0O78 

0.0059 

O l 

0 1 4 

7 

. 0.019 

0.031 

0.017 

0.029 

0.032 

0.035 

O026 

0.033 

0.047 

0.039 

0.059 

0.021 

0.042 

0.034 

0023 

0.013 

0.023 

0.087 

0.(M2 

2.1 

5.9 

0.042 

0.049 

0.16 

0.00078 

0.0011 

0.00066 

0.00078 

0.00032 

0.016 

0.029 

000092 

0.00069 

O0028 

0.0058 

0.00022 

0.00058 

0.00055 

000057 

000055 

0.0035 

0.00086 

0.0063 

0.032 

0.0024 

0.0034 

0.0028 

0.0022 

0.0018 

0.0037 

O0027 

0.000066 

0.00011 

0.00017 

0.00015 

0.00021 

0.00019 

0.014 

AU resoftc In m^kg (ppm). 

AU tmdetected resulu Usted at half-detection limit. 

U - Undetected. 

J • Estimated result. 

R - Rejected result. 

NA - Not analyzed. 

F • Estimated maximum concentration. 
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T/VBLE 4-19 
CRANSTON SITE 
BACKGROUND/OFF-SITE 
DEEP SOIL 
ORGANIC DATA 

...0/959:17 AM 

AREA/SUB AREA 

SAMPLE ID 

SAMPLE DATE 

DEPTH RANGE (FT) 

VOLATILE ORGANICS 
HALOGENATED 

8240S CHLOROFORM 

8240S METHYLENE CHLORIDE 

SEMI-VOLATILE ORGANICS 

BASE NEUTRALS 
PAHs 

8270S 7,12-DIMETHYLBENZ(A)ANTfffiACENE 

8270S BENZO(A)ANTHRACENE 

8270S BENZO(A)PYRENE 

8270S BENZO(B)FLUORANTHENE 

8270S BENZO(G41J)PERYLENE 

8270S BENZO(K)FLUORANTHENE 

8270S CHRYSENE 

8270S FLUORANTHENE 

8270S INDENO(l,2,3-CD)PYRENE 

8270S PHENANTHRENE 

8270S PYRENE 

8270S 7,12-DIMETHYLBENZ(A)/iNTHRACENE 

ORGANOCHLORINE PESTICIDES 

SOSOS METHOXYCHLOR 

CHLORINATED DIOXINS AND FURANS 
SOWZS l,2,3,4,6,7,8-HPCn)D 

SOWZS HPCDD 

SOWZS OCDD 

BG/BGB7 

B-BGBTlI-1 

7/28/93 

1210 14 

Resull Q 

0.003 U 

0.014 

0.12 U 

0.14 U 

0.14 U 

0.14 U 

0.2 U 

0.14 U 

0.2 U 

0.043 J 

0.12 U 

0.2 U 

0.2 U 

0.12 U 

O.OI U 

0.0000195 U 

0.0000195 U 

0.00007 U 

BG/BGD2 

B-BGD2*II-1 

7/21/93 

2 to 4 

Resull Q 

0.00265 U 

0.00265 U 

0.16 J 

0.12 U 

0.12 U 

0.12 U 

0.175 U 

0.12 U 

0.175 U 

0.175 U 

0.105 U 

0.175 U 

0.037 J 

0.16 J 

0.034 J 

0.00005 U 

0.00005 U 

0.00017 U 

BG/BC}C3 

B-BGC3*n-I 

7/21/93 

4to6. 

Resull Q 

0.0031 U 

0.011 

0.125 U 

0.14 U 

0.14 U 

0.14 U 

0.205 U 

0.14 U 

0.205 U 

005 J 

0.125 U 

0.205 U 

0.0S5 J 

0.125 U 

0.83 

0.0000355 U 

0.0000355 U 

0.000135 U 

BG/BGA5 

B-BGA5*1I-1 

7/27/93 

8 to 10 

Resull Q 

0.0069 

0.00265 U 

0.105 U 

O.OSS J 

0.086 J 

0.12 J 

0.045 J 

0.051 J 

0.088 J 

0.2 J 

0.05 J 

0.13 J 

0.19 J 

0.105 U 

0.009 U 

0.000062 F 

0.00011 F 

0.0013 J 

SUMMARY 

Frequency 

of 

Detection 

1 

2 

1 

1 

1 

1 

1 

1 

. 1 

3 

1 

1 

3 

1 

2 

1 

1 

1 

Average 

Detected 

0.0069 

0.0125 

0.16 

0.088 

0.086 

0.12 

0.045 

0.051 

0.088 

00977 

0.05 

0.13 

0.104 

0.16 

0.432 

0.000062 

0.00011 

0.0013 

Aveiage 

Reported 

(with 1/2 detection limit) 

0.00391 

0.00758 

0.128 

0.122 

0.122 

0.13 

0.156 

0.113 

0.167 

0.117 

0.1 

0.178 

0.128 

0.12S 

0.221 

0.0000418 

0.0000538 

0.000419 

MaMmum 

Detected 

0.0069 

0.014 

0.16 

0.088 

0.086 

0.12 

0.045 

0.051 

0.088 

0.2 

0.05 

0.13 

0.19 

0.16 

0.83 

0.000062 

0.00011 

0.0013 

Minimum 

Detected 

0.0069 

0.011 

0.16 

0.088 

0.086 

0.12 

0.045 

0.051 

0.088 

0.043 

O.OS 

0.13 

0.037 

0.16 

0.034 

0.000062 

0.00011 

0.0013 

All results in mg/kg (ppm). 

All undetected results listed at half-detection limit. 

U-Undetecled. 

J • Estimated result. 

R - Rejected lesult. 

NA - Not analyzed. 

F - Estimated maximum concentration. 
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TABLE 4^x9 
CRANSTON SITE 
BACKGROUND/OFF-SITE 
DEEP SOIL 
ORGANIC DATA 

. .o/959:27 /VM 

AREA/SUB AREA 

SAMPLE ID 

SAMPLE DATE 

DEPTH RANGE (FT) 

VOLATILE ORGANICS 
HALOGENATED 

8240S CHLOROFORM 

8240S METHYLENE CHLORIDE 

SEMI-VOLATILE ORGANICS 
BASE NEUTRALS 

PAHs 

8270S 7,12-DIMETHYLBENZ(A)ANT1^CENE 

8270S BENZO(A)/iNTHRACENE 

8270S BENZO(A)PYRENE 

8270S BENZO(B)FLUORANTHENE 

8270S BENZ0(GJ1J)PERYLENE 

8270S BENZO(K)FLUORANTHENE 

8270S CHRYSENE 

S270S FLUORANTHENE 

8270S INDEN0(1A3-CD)PYRENE 

8270S PHENANTHRENE 

S270S PYRENE 

8270S 7,12-DIMETHYLBENZ(A)ANTHRACENE 

ORGANOCHLORINE PESTICIDES 
8080S METHOXYCHLOR 

CHLORINATED DIOXINS AND FURANS 
SOWZS 1,2,3,4,6,7,8-HPCDD 

SOWZS HPCDD 

SOWZS OCDD 

BG/BGB7 

B-BGB7*II-1 

7/28/93 

1210 14 

Result Q 

0.003 U 

0.014 

0.12 U 

0.14 U 

0.14 U 

0.14 U 

0.2 U 

0.14 U 

0.2 U 

0.043 J 

0.12 U 

0.2 U 

0.2 U 

0.12 U 

0.01 U 

0.0000195 U 

0.0000195 U 

0.00007 U 

BG/BGD2 

B-BGD2'IM 

7/21/93 

2 l o 4 

Result Q 

0.00265 U 

0.00265 U 

0.16 J 

0.12 U 

0.12 U 

0.12 U 

0.175 U 

0.12 U 

0.175 U 

0.175 U 

0.105 U 

0.175 U 

0.037 J 

0.16 J 

0.034 1 

0.00005 U 

0.00005 U 

0.00017 U 

BG/BGC3 

B-BGC3*n-l 

7/21/93 

4 10 6 

Resull Q 

00031 U 

0.011 

0.125 U 

0.14 U 

0.14 U 

0.14 U 

0.205 U 

0.14 U 

0.205 U 

0.05 J 

0.125 U 

0.205 U 

0.085 J 

0.125 U 

0.83 

0.0000355 U 

0.0000355 U 

0.000135 U 

BG/BGA5 

B-BGA5'IM 

7/27/93 

S l o l O 

Result Q 

0.0069 

0.00265 U 

0.105 U 

0.088 J 

0.086 J 

0.12 J 

0.045 J 

0.051 J 

0.083 J 

0.2 I 

0.05 J 

0.13 J 

0.19 J 

0.105 U 

0.009 U 

0.000062 F 

0.00011 F 

0.0013 J 

SUMMARY 1 

Frequency 

of 

Detection 

1 

2 

1 

1 

1 

1 

1 

1 

1 

3 

I 

1 

3 

1 

2 

I 

1 

1 

Average 

Delected 

0.0069 

0.0125 

0.16 

0.088 

0.086 

0.12 

0.045 

0.051 

0.088 

0.0977 

.0.05 

0.13 

0.104 

0.16 

0.432 

0.000062 

0.00011 

0.0013 

Average 

Repotted 

(with 1/2 detection limit) 

0.00391 

0.00758 

0.128 

0.122 

0.122 

0.13 

0.156 . 

0.113 

0.167 

0.117 

0.1 

0.178 

0.128 

0.128 

0.221 

0.0000418 

0.0000538 

0.000419 

Maximum 

Detected 

0.0069 

0.014 

0.16 

0.088 

0.086 

0.12 

0.045 

0.051 

0.088 

0.2 

0.05 

0.13 

0.19 

0.16 

0.83 

0.000062 

0.00011 

• 0.0013 

Minimum 

Detected 

0.0069 

0.011 

0.16 

0.088 

0.086 

0.12 

0.045 

0.051 

0.088 

0.043 

0.05 

0.13 

0.037 

0.16 

0.034 

0.000062 

0.00011 

0.0013 

All results in mg/kg (ppm). 

All undetected lesults listed al half-detection limit 

U - Undetected. 

J - Estimaied result. 

R - Rejected result. 

NA - Not analyzed. 

F - Estimated maximum concentration. 
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TABLE 4-20 
CRANSTON STFE 
BACKGROUND/OFF-SITE 
SHALLOW S O a 
INORGANIC DATA 

7/26/959:28 AM 

S 

'Vsults in mg/kg (ppm). 
^̂ flidetected results listed at 

''fialf detectioD limiL 
U - Uodetected. 
J - Estimaied resulL 
R - Rejected result 
NA - Not analyzed. 

AREA/SUB AREA 

SAMPLEID 

SAMPLE DATE 

DEPTH RANGE (ft) 

6010S BARIUM 
60I0S BERYLLIUM 
6010S CADMIUM 
6010S CAU3UM 
6010S C3IR0MIUM 

6010S COBALT 
MIOS COPPER 
6010S IRON 

6010S MAGNESIUM 

MIOS MANGANESE 
6010S NICKEL 
WIOS POTASSIUM 

6010S SILVER 
dOlOS SODIUM 
MIOS TIN 
MIOS VANADIUM 

MIOS ZINC 
7060S ARSENIC 
7421S LEAD 
747ZS MERCURY 
7740S SELENIUM 
7841S THALLIUM 
9010S CYANIDE 
SNZZS TIN 

BOmCBP 

SF-BO«P^-l 

V 9 m 

Slo l 

Resuk Q 

20.1 J 
0.98 J 

NA 
NA 
8.9 

3 J 
7.1 

NA 
NA 
NA 
3.7 I 
NA 

0.17 U 
NA 
NA 
12.5 
39.4 

3 J 
37 I 

0.05 U 
0.18 U 
0.17 J 

1 U 
NA 

BQSGDGA 

SF-BG-DOA'n-1 

7/27/93 

.5101 

Result Q 

44.4 J 

0.42 J 
NA 
NA 
17.1 

2.3 I 
32.4 

NA 
NA 
NA 
4.6 
NA 

0.31 1 
NA 
NA 

16.9 
34.8 
2.7 

251 1 
0.16 

1.1 J 
0.045 U 

1.15 U 
NA 

BGfflOWBGC 

SF-BG-WBGCn-i 

7/28»3 

.5tol 

Result Q 

8.7 I 
0.16 J 
NA 

NA 
4.8 

11 I 
3.7 

NA 
NA 
NA 

3.2 1 
NA 

0.16 U 
NA 

NA 
85 J 

13.3 
0.16 U 
12.4 

0.05 U 
0J5 U 
0.M U 

1 U 
NA 

BGmGWS 

SF-BO-WS«n-l 

8/9OT 

S a l 

Result Q 

27.2 J 
0.39 J 

NA 
NA 

8 
3J J 

i S 
NA 
NA 
NA 

8.3 
NA 

0135 U 
NA 

NA 
12.3 
32J 
3.3 J 

24.3 I 
0.05 U 

0.105 U 
0.1 J 

0.85 U 
NA 

BGmP 

B-DUP6'n-l 

8S/93 

J t o l 

Resull Q 

18.8 1 

0.91 I 
NA 

NA 

8.3 
2.9 1 
6.4 

NA 
NA 

NA 
3.1 I 
NA 

035 1 
NA 

NA 
11.8 
37.7 
4.3 1 
27 J 

0.05 U 
0.295 U 
0.06 U 
0.95 U 
NA 

BG/BP 

SF-BG-BP«1B-1 

I2/3flO 

J t o l 

Result Q 

49.1 

0.73 
0J2 

1200 J 
11.8 
5.2 

14.3 

13800 
1520 J 
379 I 

5 U 
561 1 
0.43 U 

43 U 
NA 

19.3 
79 
8.4 J 

90 I 
0.28 
0.23 U 
0.23 U 

R 
97J 

BG«P 

SF-BO-BP*IB-2 

inim 
S t o l 

Result Q 

275 
0.77 

0.78 

1440 1 

20 
7 

22.9 

28300 J 
2450 
476 1 

13.3 
786 I 
0.43 U 
230 
NA 

27.3 1 
219 
118 1 
471 
081 
0.67 

0.265 U 
3 

102 

BG/ND 

SP-BG-NDTB-1 

12/3/90 

-5101 

Resull 0 

17.9 
0.4 

023 V 

715 I 

73 
1.9 
5.6 

8590 
703 J 
137 1 

1.45 U 
364 I 

0.465 U 
46.5 U 
NA 
12.7 
22.7 

36.9 J 
166 I 

0.03 U 
0225 U 
0125 U 

R 
4.65 U 

BG/ND 

SP-BO-ND1B-2 

Vll/il 
S a l 

Resull 0 

181 

0.51 

0.245 U 
817 1 

8 
12 

10.1 

8230 I 
713 
140 1 
6.2 

349 I 
0.49 U 
211 
NA 
12.8 1 

20.9 
17.1 I 
43.4 

0.06 
0.49 

0145 U 
0245 V 

4.9 U 

BOTO 

SF-BG-PH«IB-1 

12/3fl0 

J t o l 

Result 0 

111 
0.25 

0.19 U 
636 J 
7.4 
17 

3.8 
8620 

1390 1 
106 1 
3.8 U 

457 I 
0.385 U 
38.5 U 
NA 
11.3 
17.4 

51 J 
11.8 J 

0.025 U 
0.205 U 
0.205 U 

R 
3.85 V 

wnm 
SP.BO-ra<lB-2 

V11I91 

S a l 

Result 0 

13 

0.26 
0.23 U 
560 1 

62 
1.8 
5.2 

7240 
683 
53.2 1 

4.6 
404 I 

0.465 U 
197 
NA 

161 I 
26.8 
8.6 I 

23.3 
0.0265 U 

0.26 U 

016 U 
0.24 U 
4.65 U 

BGWS 

SP-BG-WSIB-l 

12^90 

s a l 
Resull 0 

2*2 

OS] 
012 U 

1240 J 

13 
5 

5.7 

14100 
1770 1 
152 1 

3.65 U 
589 I 
0.44 U 

44 U 
NA 

23.7 
25.8 
18.4 1 

24 J 
0.025 U 
0225 U 

0225 U 
R 

4.4 V 

BGWS 

SF-BO-WSTB-l 

3/21/91 

.5101 

Result Q 

ISS 
0.44 

015 U 
803 I 

II 
5.1 

8.8 

13300 J 
1910 
177 1 

9J 
514 I 
0.5 U 
182 

NA 
20S 1 
25.9 
13.6 I 
22.1 

0.0265 U 
0.16 U 
0.16 U 

0.225 U 

5 U 

OF/APC 

SWJF-APCn-l 

8/4/93 

.5101 

Result 0 

214 I 

0.42 1 
NA 

NA 
6.4 

3.3 J 
11.4 

NA 
NA 
NA 

5.7 
NA 

015 V 
NA 
NA 

87 1 
39.9 
1.4 J 

30.8 
0.04 U 

0.29 U 
0.035 U 

1.6 U 
NA 

OBBRP 

SIK)P-BRF«I1-1 

7/28S3 

-5tol 

Result 0 

40 J 
0.2 1 

NA 
NA 
5.2 

3.3 I 
13.1 
NA 

NA 
NA 

5.5 
NA 

0.135 U 
NA 
NA 
7.2 1 

62.4 
014 U 

58.3 
O.Ol U 
OJ U 

0.035 U 
1.35 U 
NA 

ORBS 

SF-OP-BS«n-l 

imm 
.5lol 

Result Q 

53.4 I 

0.13 I 
NA 
NA 
5.8 

1.9 1 
18.7 
NA 

NA 
NA 
5.4 

NA 
0.145 U 

NA 
NA 
17.8 1 
222 

0.145 U 
130 

0.045 U 
0.315 U 
0.035 U 

1.4 U 
NA 

ORCGH 

smDF<:0H«n-i 

7/29/93 

S a l 

Result 0 

30.8 J 
0.055 U 

NA 
NA 
8.4 

18 1 
20.5 
NA 
NA 
NA 

4.9 
NA 

0.42 J 
NA 
NA 
15.4 1 
51.3 
5.2 J 
122 I 

0.16 
0.27 U 

0.055 U 
1.1 U 
NA 

OIVEHS 

SF-OF-EHS«n-l 

8AW3 

.510 1 

Resull 0 

31.6 I 

0.25 I 
NA 
NA 
9.4 

18 J 

9.5 1 
NA 
NA 
NA 
6.4 

NA 
0.135 U 

NA 
NA 
12.6 
53.3 1 
5.2 J 
97 I 

0.15 
01 U 

0.495 U 
1 U 

NA 

(»/FF 

sPOp.pFni.i 

7/27/93 

.5101 

Result 0 

26J 

11 
0.185 U 

NA 

12.8 
3 1 

92 

NA 
NA 
NA 
3.9 1 
NA 

0185 U 
NA 

50 U 
119 
29.2 

7.3 1 
155 1 
0.06 U 

0135 U 
0.065 U 

1.5 U 
NA 

OF/HMEH 

SFM3P-HMEH«n-I 

7/29/93 

.5tol 

Result Q 

17.1 I 
0.05 V 

0.145 U 
NA 
7.3 
1.7 1 

7.6 
NA 
NA 

NA 
3.4 I 
NA 

0.145 U 
NA 
13 

91 1 
23.1 
13 J 

35.8 1 
0.045 U 
0.095 U 

01 I 
1.35 U 
NA 

ORNAS 

SF-OF-NAS*n-l 

8«fl3 

.5tol 

Result Q 

25.1 I 

0.26 ; 
NA 
NA 

8.7 
15 J 

11 I 
NA 
NA 

NA 
4.9 
NA 

014 U 
NA 
NA 
11.7 

78.3 1 
3 1 

153 J 
0.02 
0.11 U 
O05 U 

1.5 U 
NA 

OIVPAEH 

SP-OF-PAEH«n-l 

7/28fl3 

Stol 

Result Q 

26 I 
0.42 J 

NA 
NA 
13.4 

2.6 1 
275 

NA 
NA 
NA 

55 
NA 
OS 1 
NA 
NA 

9.3 1 
76.9 

0.135 U 
59 

0.26 

R 
0.035 U 

1.5 U 
NA 

OF/PIP 

SFOFJ>IP«n-l 

8«/93 

.5lol 

Resull Q 

19.6 J 

0.29 1 
NA 

NA 
5.9 
3.4 I 
2.4 1 

NA 
NA 
NA 

44 
NA 

0.14 U 
NA 
NA 
10.6 
17.4 1 

18 1 
11.8 1 
0.01 U 

0.105 U 
0.05 U 

15 U 
NA 

ORPVIHS 

SP-OF-PVJHS«n-l 

7/28/93 

.5tol 

Resull 0 

17.9 I 
0.43 J 
NA 
NA 

6.3 
4 

10 
NA 
NA 
NA 
6.1 
NA 

0115 U 
NA 
NA 
67 1 

27.7 

014 U 
13.4 

0.035 U 
O305 U 
0.035 U 

1 U 
NA 
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TABLE 4-20 
CRANSTON STTE 
BACKGROUND/OFF-SITE 
SHALLOW SOIL 
INORGANIC DATA 

7/26/959:28 /iiM 

AREA/SUB AREA 

SAMPLEID 

SAMPLE DATE 

DEPTH RANGE (ft) 

MIOS BARIUM 

MIOS BERYLUUM 

MIOS CADMIUM 

MIOS CALOUM 

MIOS CHROMIUM 

MIOS COBALT 

MIOS COPPER 

MIOS IRON 

MIOS MAGNESIUM 

MIOS MANGANESE 

MIOS NICKEL 

MIOS POTASSIUM 

MIOS SILVER 

MIOS SODIUM 

MIOS TIN 

MIOS VANADIUM 

MIOS z m c 

7060S ARSENIC 

7411S LEAD 

747ZS MERCURY 

7740S SELENIUM 

7841S THALLIUM 

9010S CYANIDE 

SNZZS TIN 

OIVRCK 

SP-OP-RCRIH 

inxm 
Sto l 

Result Q 

14.2 J 

0.21 J 

NA 

NA 

104 

3.6 J 

9 1 

NA 

NA 

NA 

7.5 

NA 

031 J 

NA 

NA 

9 5 I 

22.9 

0.145 U 

7.7 

0.045 U 

0.315 U 

0.035 U 

1 U 

NA 

OBRRW 

SF-CP-RRWn-l 

7/27/93 

S t o l 

Result Q 

6.8 J 

0.M5 U 

NA 

NA 

2 

1.4 1 

26.9 

NA 

NA 

NA 

1 2 I 

NA 

0 1 4 U 

NA 

NA 

1 2 1 

117 

0.09 U 

4 I 

0.045 U 

0 0 9 U 

0.045 U 

1.15 U 

NA 

OFVRWP 

SIiOF-RWP"n-l 

7/27/93 

S a l 

Resuh Q 

9.2 1 

a M 5 U 

NA 

NA 

6.4 

3.1 I 

6.6 

NA 

NA 

NA 

5.8 

NA 

0 1 3 U 

NA 

NA 

6.7 1 

15.4 

3.8 I 

8.9 I 

0.045 U 

0.085 U 

O045 U 

1.1 U 

NA 

OF/SBP 

SIM3F^BP«n-l 

7/17/93 

. S t o l 

Resuh 0 

118 I 

0 6 7 I 

NA 

NA 

11 

7 

16.5 

NA 

NA 

NA 

13.8 

NA 

0155 U 

NA 

NA 

13.2 1 

35.4 

101 I 

15 I 

0.05 U 

0.245 U 

O.OS U 

1.15 U 

NA 

OF/SNH 

S F ^ P S N H m - l 

8«/93 

S t o l 

Resuh Q 

86.6 I 

0 1 8 1 

NA 

NA 

7.4 

1 5 1 

21.3 I 

NA 

NA 

NA 

4.9 

NA 

0 1 6 U 

NA 

NA 

103 

84.2 J 

1 5 I 

200 I 

0.01 U 

0.09 U 

0.045 U 

1.65 U 

NA 

OS/AIHS 

SFOS-AIHS«IB-2 

3/2W91 

s a l 

Resuh Q 

1 1 9 

0 4 2 

0.25 U 

815 I 

14.9 

3.3 

8.2 

12900 I 

1330 

111 1 

8.4 

452 J 

OS U 

194 

NA 

24.5 1 

50.5 

14.5 I 

38.1 

0 1 4 

0195 U 

0195 U 

0 1 3 U 

5 U 

OS/BRF 

SFOS-BRP«IB-2 

3Q0«1 

S t o l 

Resuh Q 

28.6 

0.41 

0.265 U 

796 J 

114 

3.6 

11.9 

10900 1 

1270 

118 1 

6.6 

484 1 

0.55 U 

245 

NA 

20.5 1 

28.2 

18.4 J 

5 5 6 

0.14 

011 U 

0.21 U 

0225 U 

5 5 U 

osms 
SPOS-BS<lB-2 

snam 
S a l 

Resuh Q 

19.3 

031 

0235 U 

514 I 

4.9 

1 4 

6 7 

7600 J 

747 

85.2 I 

4.8 

140 U 

0.465 U 

194 

NA 

11.5 1 

65.8 

12.4 J 

39.6 

O025 U 

0.23 U 

0 2 3 U 

0195 U 

4.65 U 

OSKOH 

SM)S-CGH«IB-2 

3/20/91 

. S l o l 

Resuh Q 

26.6 

0 5 7 

0 1 7 U 

1990 J 

11.7 

3.5 

15.4 

11500 J 

1300 

145 1 

8.7 

472 I 

0.34 U 

158 

NA 

20.9 

63.2 

11.6 J 

50 

OOS 

0 2 7 U 

0.265 U 

0.245 U 

3.4 U 

O S « R S 

SPOS-a tS ' IB-2 

3/20/91 

S t o l 

Resuh Q 

218 

0.54 

014 U 

5 n I 

114 

4.5 

13.1 

16800 I 

1970 

167 1 

11.3 

382 J 

0475 U 

195 

NA 

28.8 I 

35.8 

19.4 J 

41.2 

0.06 

0.21 U 

0.21 U 

0.245 U 

4.75 U 

OSffiHS 

SF-OS-EHS*IB-2 

3/20/91 

. S l o l 

Resuh Q 

24.7 

0.4 

024 U 

729 1 

6.8 

16 

5.9 

8650 1 

1030 

108 J 

3.8 

494 J 

048 U 

171 

NA 

13 1 

28.9 

14.3 J 

33.5 

O028 U 

0.275 U 

0275 U 

022 U 

4.8 U 

OSIPP 

SFOS-FP-IB-l 

3^0191 

s a l 

Resuh Q 

25.1 

0 6 7 

0 2 3 U 

735 J 

13.7 

1 8 

14.6 

9280 J 

870 

151 J 

5.5 

305 I 

0.465 U 

176 

NA 

18.5 1 

37.5 

22.6 I 

8 0 3 

O0265 U 

0.29 U 

0 2 9 U 

0.23 U 

4.65 U 

OSmMEH 

SFOS-HMEH«IB-2 

3/20/91 

S a l 

Result Q 

32.6 

0 3 9 

0 2 7 U 

1250 J 

9.7 

2.9 

33.5 

10900 

1210 

146 1 

7 

449 J 

0 5 5 U 

150 

NA 

18.3 

M 

4 1 8 I 

278 

0 5 8 

0.235 U 

0.235 U 

0.245 U 

118 

OS*) AS 

SPOS-NAS«IB-2 

3«0/91 

.S to l 

Resuh Q 

611 

037 

0.215 U 

1650 I 

9.8 

1 8 

19.2 

9990 I 

1100 

146 I 

6.5 

372 1 

0 4 3 U 

176 

NA 

19.2 

144 

26.7 I 

498 

OOS 

O205 U 

0205 U 

0.235 U 

4.3 U 

OS«>AEH 

SF.OS-PAEH'lB-2 

3/20/91 

S t o l 

Resuh Q 

15.1 

0.37 

0.16 U 

596 J 

6.9 

4.3 

9.2 

11300 J 

1600 

166 1 

7.9 

268 I 

0.32 U 

138 

NA 

12.4 1 

22 

9.5 I 

14.6 

0.025 U 

0.245 U 

0.24 U 

0 1 8 U 

3.2 U 

OS/PVIHS 

SP-0S-PVJHS«lB-2 

3/20/91 

S a l 

Resuh 0 

15.6 

0 4 4 

0.15 U 

652 I 

9.2 

5.1 

10.2 

12600 I 

1870 

196 1 

9.3 

461 1 

O305 U 

126 

NA 

115 1 

317 

11.2 I 

18.4 

O015 U 

0 2 U 

0.2 U 

0 1 9 U 

3.05 U 

OS/RWP 

SF-0S-RWP1B-2 

3/20S1 

J l o l 

Resuh Q 

14.5 

0 4 * 

0.15 U 

515 I 

30.4 

4.2 

13.5 

13000 I 

1710 

137 I 

8.2 

330 1 

0 5 U 

169 

NA 

16.6 1 

25 

119 1 

26.5 

0 1 

0195 U 

0195 U 

0235 U 

5 U 

OSSNH 

SFOS-SNH1B-2 

3/20»l 

S t o l 

Resuh Q 

33.4 

0 3 

0.23 U 

1010 I 

108 

1 9 

35.4 

8040 J 

1250 

151 J 

7 

462 I 

0.495 U 

203 

NA 

14.7 J 

71.1 

9.8 I 

142 

O025 U 

0225 U 

0 2 3 U 

O205 U 

4.95 U 

OS/SP 

SF-OS-SP'IB-2 

3nai9l 

S a l 

Result Q 

9.7 

0 1 9 

0.22 U 

336 I 

5.2 

2.8 

4.2 

6120 I 

963 

78.4 1 

4.8 

366 I 

0 4 4 U 

150 

NA 

7.8 1 

167 

6.3 J 

6 

0.0235 U 

0 1 9 U 

0 1 9 U 

O205 U 

4.4 U 

SUMMARY 

Requeocy 

of 

Detectioo 

43 

39 

2 

12 

43 

43 

43 

22 

22 

22 

39 

21 

5 

18 

1 

43 

43 

36 

43 

IS 

3 

3 

1 

3 

Avenge 

Detected 

3 1 1 

0.444 

0.65 

890 

9.71 

3.28 

119 

11400 

1330 

I M 

6.32 

444 

0.378 

187 

1 3 

14.2 

49.5 

11.4 

83.7 

0.205 

0.753 

0.157 

3 

70.7 

Avenge 

Reported 

(vilh m detectioo limi) 

31.2 

0.40S 

0 1 5 6 

890 

9.71 

3.28 

119 

114O0 

1330 

I M 

6 0 6 

431 

0.329 

161 

26.2 

142 

49.5 

9.56 

83.7 

00944 

0.25 

0156 

0.836 

13.5 

Maximum 

Detected 

275 

1.2 

0.78 

1990 

30.4 

7 

354 

28300 

2450 

476 

13.8 

786 

0 5 

250 

1 3 

28.8 

222 

42.8 

498 

0.81 

1.1 

0 2 

3 

102 

Minimuin 

Detected 

6.8 

0 1 6 

0 J 2 

336 

2 

1.4 

2.4 

6120 

683 

53.2 

1 2 

268 

0.31 

126 

2 3 

2.2 

117 

1.4 

4 

0 0 2 

0.49 

O.I 

3 

12 8 

All i t tuhs in mg/kg (ppm). 

/ ^ u n d e t e c t e d results listed at 

\ ^ 'deCect ioa limiL 

J . Estimated result 

R - Rejected result 

NA - Not analyzed. 
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TABLli 4-21 
CRANSTON SITE 
BACKGROUND/OFF-SITE 
DEEP SOIL 
INORGANIC DATA 

1 ^ 5 

lr.::.j5 9:29AM 

AREA/SUB AREA 

SAMPLEID 

SAMPLE DATE 

DEPTH RANGE (ft) 

METALS 

601 OS BARIUM 

6010S BERYLLIUM 
6010S CHROMIUM 
601 OS COBALT 
601 OS COPPER 
601 OS NICKEL 

6010S VANADIUM 

6010S ZINC 
70(50S ARSENIC 
7421S LEAD 
7841S THALLIUM 

BG/BGB7 

B-BGB7*n-l 

7/27/93 

12 to 14 

Result Q 

6.4 J 

0.055 U 
4.4 

2.1 J 
7.4 
5.4 

4.5 J 

12.7 
0.09 U 

3.9 

0.045 U 

BG/BGD2 

B-BGD2*n-l 

7/21/93 

2 to 4 

Result Q 

13.4 J 

0.68 

6.3 
4.1 J 

5.8 
5.8 

6.8 

33.6 J 
1.2 J 
2.9 I 

0.21 J 

BG/BGC3 

B-BGC3*n-l 

7/21/93 

4 to 6 

Result Q 

21.3 J 
0.6 

3.7 
1.7 J 

4.8 
2.6 J 

6.7 

28.5 J 
0.74 J 
13.4 J 

0.04 U 

BG/BGA5 

B-BG/V5*n-1 

7/27/93 

8 to 10 

Result Q 

8.8 J 
0.24 J 

3.2 
1.7 J 
4.9 
2.9 J 

4.3 J 

14.3 
0.115 U 

4.5 

•0.365 U 

SUMMARY 

Frequency 

of 

Detection 

4 

3 
4 
4 
4 
4 

4 

4 

2 
4 

1 

Average 

Detected 

12.5 
0.507 

4.4 
2.4 

5.73 
4.18 

5.58 

22.3 
0.97 
6.18 
0.21 

Average 

Reported 

(with 1/2 detection limit) 

12.5 
0.394 

4.4 
2.4 

5.73 
4.18 

5.58 

22.3 
0.536 
6.18 

0.165 

Maximum 

Detected 

21.3 

0.68 

6.3 
4.1 

7.4 
5.8 

6.8 

33.6 
1.2 
13.4 

0.21 

Minimum 

Detected 

6.4 

0.24 

3.2 
1.7 

4.8 
2.6 

4.3 
12.7 
0.74 
2.9 

0.21 

All results in mg/kg (ppm). 
All undetected results listed at half-detection limit. 
U - Undetected. 
J - Estimated result. 
R - Rejected result. 
NA - Not analyzed. 
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c 
TABLt4-21 
CRANSTON SITE 
BACKGROUND/OFF-SITE 
DEEP SOIL 
INORGANIC DATA 

0% 
lr.:...j5 9:29AM 

AREA/SUB AREA 

SAMPLEID 

SAMPLE DATE 

DEPTH RANGE (ft) 

METALS 

601 OS BARIUM 
6010S BERYLLIUM 

6010S CHROMIUM 
601 OS COBALT 
6010S COPPER 
6010S NICKEL 

601 OS VAN/VDIUM 

6010S ZINC 
7060S ARSENIC 
742 IS LEAD 
7841S THALLIUM 

BG/BGB7 

B-BGB7*n-l 

7/27/93 

12 to 14 

Result Q 

6.4 J 

0.055 U 
4.4 
2.1 J 
7.4 
5.4 

4.5 J 
12.7 
0.09 U 
3.9 

0.045 U 

BG/BGD2 

B-BGD2*n-l 

7/21/93 

2 to 4 

Result Q 

13.4 J 

0.68 

6.3 
4.1 J 

5.8 
5.8 

6.8 
33.6 J 

1.2 J 
2.9 J 

0.21 J 

BG/BGC3 

B-BGC3*n-l 

7/21/93 

4 10 6 

Result Q 

21.3 J 
0.6 

3.7 
1.7 J 
4.8 
2.6 J 

6.7 

28.5 J 
0.74 J 
13.4 J 

0.04 U 

BG/BGA5 

B-BGA5*n-l 

7/27/93 

8 to 10 

Result Q 

8.8 J 
0.24 J 

3.2 
1.7 J 
4.9 
2.9 J 

4.3 J 
14.3 

0.115 U 
4.5 

0.365 U 

SUMMARY 

Frequency 

of 

Detection 

4 

3 
4 
4 
4 
4 

4 
4 
2 
4 

1 

Average 

Detected 

12.5 
0.507 
4.4 
2.4 

5.73 
4.18 

5.58 
22.3 
0.97 
6.18 
0.21 

Average 

Reported 

(with 1/2 detection limit) 

12.5 
0.394 

4.4 
2.4 

5.73 
4.18 

5.58 
22.3 
0.536 
6.18 
0.165 

Maximum 

Detected 

21.3 
0.68 

6.3 
4.1 
7.4 

5.8 

6.8 
33.6 
1.2 
13.4 

0.21 

Minimum 

Detected 

6.4 

0.24 

3.2 

1.7 
4.8 
2.6 

4.3 
12.7 
0.74 
2.9 

0.21 

All results in mg/kg (ppm). 
All undetected results listed at half-detection liiiiit. 
U - Undetected. 
J - Estimated result. 
R - Rejected result. 
NA - Not analyzed. 
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f 
,-f=5f% 

%̂-
TABLE 4 - 22 
CRANSTON SITE 
PRODUCTION AREA 
SHALLOW SOIL 
ORGANIC DATA 

A B E A S t T B A E E A 

SAMPLE ID 

SAMPLE DATE 

DEPTH RANGE (ft) 

V O L A T I L B O R O A N I C S 

82403 CHLOROBENZENE 

8240S CHLOROFORM 

82408 METHYLENE CHLORIDE 

8240S TRICHLOROFLUOROMETHANE 

82403 TETRACHLOROETHENE 

A S O I I A T I C 8 

82408 ETHYLBENZENE 

S240S MftP-XYLENE 

82408 O-XYLENE 

82403 STYRENE 

82408 TOLUENE 

S E H I - V O L A T I L B O R G A N I C S 

B A S E N E U T R A L S 

P A B M 

82708 2-METHYLNAPHTHALENE 

82708 ACENAPHTHENE 

82708 ACENAPHTHYLENE 

82708 ANTHRACENE 

82703 BENZCKAIANTHRACENE 

82703 BENZCKAIPYRENE 

82708 BENZCKBIFLUORANTHENE 

82703 BENZO(G,H,l)PERYLENE 

82703 BENZOOOFLUORANTHENE 

82708 BIS(2-CHL0R0ETHYL)ETHER 

8270S BIS<J-ETHYLHEXYL)PHTHALATE 

82703 CHRYSENE 

82708 DIBENZ(AJDANTHRACENE 

82708 FLUORANTHENE 

82703 FLUORENE 

82708 INDENO(U,3-CD)PYRENE 

8270S NAPHTHALENE 

82703 PHENANTHRENE 

82706 PYRENE 

82708 BUTYLBENZYLPHTHALATE 

82708 DI-N-BUTYLPHTHALATE 

82708 DI-N-OCTYLPHTHALATE 

82708 DIMETHYLPHTIULATE 

HALOQENATED 

82708 U - D I C H L O R O B E N Z E N E 

8270S I , 4 .DICHL0R0BENZENE 

82708 4-CHLOROANILINE 

O T B E R BASE NEUTRALS 

82703 2-NlTROANILINE 

82708 NITROBENZENE 

A C I D E X T R A C T A B L E S 

PHENOLS 

82708 2,4-DtMETHYLPHENOL 

827CS S 4 4 - M E T H Y L P H E N 0 L 

S27aS 4-MBTHyLPHENOL 

82708 PHENOL 

O T B E R ACID EXTRACTABLES 

82703 ACETOPHENONE 

82703 ANILINE 

82708 BUTAZOLIDIN 

F I N G E R P R I N T C O H F O U N D S 

8270S IRGASAN DP-300 

8270S TINUVIN 327 

82703 TINUVIN 328 

P C B s 

SOSOS PCB-1248 

80808 PCB-1264 

80803 PCB-1280 

O R O A N O C H L O R I N E P E S T I C I D E S 

80803 4,4'-DDD 

80808 4,4'-DDE 

80803 4,4'-DDT 

S080S ALDRIN 

80808 ALPHA-BHC 

80803 ALPHA-CHLORDANE 

8080S DELTA-BHC 

80808 ENDOSULFAN SULFATE 

80808 E N D R m ALDEHYDE 

8080S GAMMA-BHC 

80803 GAMMA-CHLORDANE 

80808 HEPTACHLOR 

80803 HEPTACHLOR EPOXIDE 

80808 KEPONE 

80803 METHOXYCHLOR 

S14ZS PAMPHUR 

814ZS METHYL PARATHION 

S i R B i c n i E s " . " ' ' " ' " " • ' • • •" • • . • • ' : ' . r^ 'v ' ••?* 
81623 2,4,6-TP (SILVEX) 

e i6ZS DINOSEB 

C H L O R I N A T E D D I O X I N S A N D F U R A N S 

82703 TRCDF 

SOWZS 1^,3,4,6,7,8-HPCDD 

SOWZS HPCDD 

SOWZS OCDD 

SOWZS TCDF 

82703 DIBENZOFURAN 

AOC-13/AD162 

B-13AD162-II-2 

E/4/04 

0 t o 2 

Reault Q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.1 J 

0.018 U 

0.018 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

_ _ ^ NA 

NA 

NA 

NA 

• N A 

NA 

NA 

NA 

NA 

AOC-13/Eie2 

B-I3E162"II-2 

e/4/94 

0 t o 2 

Remi t Q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

• NA 

0.10 J 

0.09 U 

0.09 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

- - NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

N A 

NA 

NA 

NA 

NA 

AOO-13/P862 

B-13P362'II-2 

S/4/04 

0 t o 2 

Result Q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.96 J 

1.3 J 

0.186 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

^ ^^ J J A 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

AOC-13/P462 

B-13F462'II-2 

6/4«4 

0 t o 2 

Result Q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.366 U 

6.1 

0.366 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

AOC-13/0162 

B-130162'II-2 

6/4»4 

0 t o 2 

Result Q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.28 

0.66 

0.0346 U 

NA 

• NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

AOC-ia /0262 

B-130262 ' l l -2 

6/4/94 

0 t o 2 

Result Q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

••' NA 

NA, 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

• NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.176 U 

0 4 J 

0.176 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

• . • • ' 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

AOC-13/0362 

B-130362 ' l I -2 

6/4/94 

0 t o 2 

Result Q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

3.6 

0.17 U 

0.17 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

. NA • 

NA 

NA 

NA 

NA 

NA 

A0C-ia /04B2 

B-130462 ' I I -2 

6/4/94 

0 t o 2 

Result Q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

. 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

4600 

200 U 

200 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA • 

NA 

NA 

NA 

NA 

NA 

NA 

• - NA- • 

NA 

NA 

NA 

NA 

NA 

AOC-13/Y262 

B-13Y262'II-2 

6/4/94 

0 t o 2 

Result Q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.186 U 

1.2 J 

0.186 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

• • 

NA 

NA 

NA 

NA 

NA 

NA 

AOC13/A26 

3F-A13-A26(3) 'IB-1 

11/15/90 

.6 t o ! 

Reault q 

0.28 

0.065 U 

0.066 U 

0.126 U 

0.066 U 

0.066 U 

0.061 J 

0.032 J 

0.086 U 

0.13 

6.6 U 

6.6 U 

6.6 U 

1.6 J 

3.1 J 

2.2 J 

3.9 J 

6.6 U 

4.9 J 

6.6 U 

2.2 J 

3.2 J 

6.6 U 

8.4 J 

6.6 U 

6.5 U 

8.6 U 

6 J 

6 J 

6.6 U 

6.6 U 

6.5 U 

6.6 U 

6.6 U 

6.5 U 

6.6 U 

31.6 U 

6.5 U 

6.5 U 

NA 

6.6 U 

6.6 U 

6.6 U 

6.6 U 

31.B U 

31.6 U 

31.6 U 

NA 

0.66 U 

20 

1.3 U 

0.066 U 

0.066 U 

0 1 8 U 

0.065 U 

0.066 U 

0.066 U 

0.066 U 

0.32 U 

0.13 U 

0.066 U 

0.066 U 

0.066 U 

O066 U 

0.086 U 

0.32 U 

0.155 U 

0.0005 U 

0.0316 U 

. ... . 
0.01 u 

0.009 U 

3.9 J 

NA 

NA 

NA 

R 

6.6 U 

AOC13/A40 

SF-A13-A40(S)"IB-1 

imtm 
. 5 t o l 

Result q 

0.066 U 

0.066 U 

0.066 U 

0.116 U 

0.055 U 

0.066 U 

0.027 J 

0.014 J 

0.066 V 

0.040 J 

2.86 U 

2.86 U 

2.86 U 

0.68 J 

1.8 J 

1.7 J 

2.8 J 

1.7 J 

3.6 J 

2.86 U 

2.2 J 

2 J 

2.85 U 

3.0 J 

2.86 U 

1.1 J 

0.20 J 

1.9 J 

2.7 J 

33 

0.66 J 

2.86 U 

2.86 U 

2.86 U 

2.85 U 

2.86 U 

14.6 U 

2.85 U 

2.86 U 

NA 

2.85 U 

2.86 U 

2.86 U 

2.86 U 

14.6 U 

14..- U 

14.6 U 

NA 

0 6 6 U 

25 

1.15 U 

0.066 U 

0.066 U 

0 1 1 6 U 

0.066 U 

0.056 U 

0.066 U 

0.066 U 

0.286 U 

O.IIS U 

.0.056 U 

0.055 V 

0.055 U 

0.056 U 

0.066 U 

0 J 8 6 U 

0.14 U 

0.0086 U 

0.0286 U 

_.- -_ . 
0.0096 U 

0.0086 U 

3.3 J 

NA 

NA 

NA 

R 

2.86 U 

AOC13/AA7 

3F-A13-AA7(S)'IB-2 

3/16/91 

. 6 t o l 

Result Q 

0.055 U 

0.066 U 

0.113 U 

0.11 U 

0.066 U 

0.055 U 

0.026 J 

0.066 U 

0.066 U 

0.31 U 

0.6 U 

0.6 U 

0.6 U 

0.5 U 

0.6 U 

0.6 U 

0.5 U 

0.6 U 

0.6 U 

0.6 U 

0.5 U 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

0.6 V 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

2.6 U 

0.5 U 

0.5 U 

NA 

0.6 U 

0.6 U 

0.5 U 

0.5 U 

2.6 U 

2.6 U 

2.6 U 

NA 

0.0055 U 

0.099 

0.0106 U 

0.00066 U 

0.00066 U 

0.00106 U 

0.00066 U 

0.00065 U 

0.00055 U 

0.00065 U 

0.00265 U 

0.00105 U 

0.00065 U 

0.00055 U 

0.00066 U 

0.00066 U 

0.00066 U 

0.00266 U 

0.186 U 

0.008 U 

0.027 U 

0.009 U 

0.008 U 

1.06 U 

NA 

NA 

NA 

R 

0.6 U 

A0Cia /AB21 

SS-AB21'U-1 

4/8/92 

. 6 t o l 

Result Q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

R 

25 J 

R 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

AOCia/AB24 

S3-AB24«n-l 

tJBKi 

. S t o l 

Result Q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

«. 
NA 

NA 

NA 

0.23 

0.4 

0.0186 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

. NA 

' NA 

NA 

NA 

HA 

NA 

-----
NA 

- N A 

NA 

NA 

NA 

NA 

NA 

NA 

All resulu In mg/k^ (ppm). 

All undetected r«iulU luted at half-detection limit. 

U - Undetected. 

J - Estimated mult . 

R - Rejected result. 

NA - Not analyzed. 

P - Estimated maximum cxmcentration. 
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TABLE4-2i 
CRANSTON STTE 
PRODUCnONAREA 
SHALLOW s o n , 
ORGANIC DATA 

insmtsiru 

AREA^traAREA 

SAMPLE ID 

SAMPLE DATE 

DEPTH RANGE (ft) 

VOLATUE OROANICS 

HALOOEICATED 

8240S CHLOROBENZENE 

82408 CHLOROFORM 

8240S METHYLENE CHLORIDE 

82403 TRICHLOROFLUOROMETHANE 

8240S TETRACHLOROETHENE 

AROMAUCS 

82403 ETHYLBENZENE 

82408 M4P-XYLENE 

82408 O-XYLENE 

82408 STYRENE 

8240S TOLUENE 

SEMI-VOLATILB OROANICS 
BASE NEUTRALS 

PAHs 

82708 2-MErHYLNAPHTHALENE 

8270S ACENAPHTHENE 

8270S ACENAPHTHYLENE 

82703 ANTHRACENE 

82708 BENZO(A)ANTHRACENE 

82703 BENZO(A)PYRENE 

827js BENZO(B)PLUORANTHENE 

82708 BENZ0(Gfl4)PERYLENE 

82703 BENZOOOFLUORANTHENE 

82708 BI8(2-CHLOROETHYL)ETHER 

82708 BIS(2-ETHYLHEXYL)PHTHALATE 

82708 CHRYSENE 

82703 DIBENZtA^ANTHRACENE 

82703 FLUORANTHENE 

82708 FLUORENE 

82708 INDENOdAS-tmiPYRENE 

82703 NAPHTHALENE 

82708 PHENANTHRENE 

82703 PYRENE 

PHTHALATES 

8270S BUTYLBENZYLPHTHALATE 

82703 DI-N-BUTYLPHTHALATE 

82708 DI-N-OCTYLPHTHALATE 

82708 DIMETHYLPHTHALATE 

HALOGENATED 

8270S 1,2-DICHLOROBENZENE 

82708 1,4-DICHLOROBENZENE 

82703 4-CHLOROANlLINE 

OTBBt BASE NEUTRALS 

82703 2-NITROANILINE 

82708 NITROBENZENE 

A C m EXTRACTABLES 

PHENOLS 

82708 2,4-DIMETHYLPHENOL 

82708 88.4-METHYLPHENOL 

82703 4-METHYLPHENOL 

82703 PHENOL 
OTHER ACm EXTRACTABLES 

82703 ACETOPHENONE 

8270S ANILINE 

82708 Bln-AZOLIDW 

FINOERPRINT COKPOUNDS 

8270S IR(3ASAN DP-300 

8270S TINUVIN 327 

82708 TINUVIN 328 

PCB» 

8080S PCB-1248 

80808 PCB-1254 

80803 PCB-1280 

OROANOCHLORINE PESTICIDES 

80803 4,4'-DDD 

80803 4.4'-DDE 

80803 4,4'-DDT 

8080S ALDRIN 

80808 ALPHA-BHC 

80808 ALPHA-CHLORDANE 

808OS DELTA-BHC 

80803 ENDOSULFAN SULFATE 

80803 ENDRIN ALDEHYDE 

80803 GAMMA-BHC 

80808 OAMMA-CHLORDANE 

80803 HEPTACHLOR 

80808 HEPTACHLOR EPOXIDE 

30803 KEPONE 

80808 METHOXYCHLOR 

OROANOPHOSPHORUS PESTICIDES 

814Z3 FAMPHim 

814ZS METHYL PARATHION 

814ZS SULFOTEPP 

HERBICIDES 

816ZS 2,4,6-TP (SILVEX) 

816Z3 DINOSEB 

CHLORINATED DIOXINS AND FURANS 

82703 TRCDF 

SOWZS 1,2JI,4,6,73-HPCDD 

SOWZS HPCDD 

SOWZS OCDD 

SOWZS TCDF 

82708 DIBENZOFURAN 

A0C13/AEn 

SS-AEll'II-l 

4/8/92 

.Stol 

Result q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.017 U 

0.31 

0.017 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

, NA 

NA 

NA 

NA 

NA 

AOC13/AF26 

33.AP26«n-l 

4fflffl2 

.6 to l 

Result q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

, 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.37 

6 J 

0.086 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

_ NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

AOC13/AG23 

SS-AG23"II-1 

4/8ffl2 

.6 to l 

Result q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2 J 

19 J 

R 

NA 

NA 

NA 

NA 

NA 

NA 

NA­

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

• NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

AOC13/AJ16 

SS-AJlSMI-l 

4/8/92 

.6 to l 

Result q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA , 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.072 

0.86 

0.0176 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

• N A • 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

AOC13/B2 

S3-B2*II-1 

4fl/92 

.Stol 

Result q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.35 

1.7 

0.019 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

AOC13/B7 

3S-B7"II-1 

4^/92 

.6 to l 

Result q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.061 

0.34 

0.0186 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

AOC13/C16 

S3-C16-II-1 

1W92 

.5 to l 

Reault q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

. NA 

NA 

NA 

NA 

NA 

NA 

16 J 

84 J 

R 

NA 

NA 

NA , 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

AOC13/C20 

S3-C20-II-1 

4W92 

.Stol 

Reault q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

012 

0.6 

0.0186 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

AOC13/C27 

SF-A13-C27(S)'IB-2 

3/14/91 

.6 to l 

Result Q 

0.086 J 

0.056 U 

0.466 U 

0.33 

0.066 U 

0.032 J 

0.12 

0.061 J 

0.039 J 

0.26 J 

0.66 U 

0.18 J 

0.66 U 

0.28 J 

0.98 J 

0.79 J 

1.3 

0.72 J 

1.6 

0.66 U 

0.66 U 

1.1 

0.66 U 

1.9 

0.078 J 

0.66 J 

0.65 U 

0.81 J 

2.3 

0.66 U 

0.66 U 

0.66 U 

0.65 U 

0.66 U 

0.66 U 

0.66 U 

2.86 U 

0.66 U 

0.C6 U 

NA 

0.66 U 

0.56 U 

0.66 U 

0.65 U 

2.86 U 

1.4 J 

2.85 U 

NA 

1.16 U 

76 

2.26 U 

0.116 U 

0.116 U 

0.226 U 

0.116 U 

0.116 U 

0.116 U 

0.116 U 

0.66 U 

0.225 U 

0.116 U 

0.116 U 

0116 U 

0.116 U 

0116 U 

0.66 U 

0.14 U 

0.0086 U 

0.028 U 

0.0095 U 

0.0085 U 

1.16 U 

NA 

NA 

NA 

R 

0.097 J 

AOC13/C41 

SF-A13-C41(S)*lB-2 

3/14/91 

.6 to l 

Result q 

0.032 J 

0.066 U 

0.195 U 

0.11 U 

0.066 U 

0.066 U 

0.056 U 

0.055 U 

0.055 U 

0.023 J 

0.65 U 

0.66 U 

0.66 U 

0.26 J 

1.1 

1.1 

1.4 

1.1 

1.8 

0.66 U 

0.66 U 

1.1 

0.28 J 

2 

0.66 U 

0.83 J 

0.66 U 

094 J 

2.2 

0.66 U 

0.66 U 

0.66 U 

0.66 U 

0.66 U 

0.66 U 

0.65 U 

2.7 U 

0.66 U 

0.66 U 

NA 

0.66 U 

0.65 U 

0.66 U 

0.66 U 

6.2 J 

2.7 U 

2.7 V 

NA 

0276 U 

14 

0.66 U 

0.0276 U 

0.0275 U 

0.056 U 

0.0276 U 

0.0276 U 

0.0276 U 

0.0276 U 

0.14 U 

0.066 U 

O0276 U 

0.0276 U 

0.0276 U 

0.0276 U 

0.0276 U 

0.14 U 

0.136 U 

0.008 U 

0.027 U 

0.0096 U 

0.008 U 

1.1 U 

NA 

NA 

NA 

R 

0.66 U 

AOC13/D37 

SS-D37>II-1 

4/7/92 

.6 to l 

Result q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

6.6 J 

64 J 

R 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

AOC13/E23 

8S-E23'II-1 

4/7/92 

.6 to l 

Result q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.3 

27 

0.37B U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

AOC13/E31 

S3.E31*n-l 

4/7/92 

.Stol 

Result q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

8.4 J 

47 J 

R 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

A(X;i3/E36 

S8-E35'II-1 

4/7/92 

.6 to l 

Result q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

5.2 J 

58 J 

R 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

AOCia«46 

3F.A13-E46(S)'IB-1 

11/14/90 

.6 t e l 

Result q 

0.056 U 

O.OSS U 

0.095 U 

OH U 

0.055 U 

0066 U 

0.029 J 

0.013 J 

0.065 U 

0.035 J 

2.66 U 

265 U 

2.65 U 

2.65 U 

0.84 J 

1.1 J 

2.1 J 

2.66 U 

1.9 J 

2.65 U 

2.8 J 

1.4 J 

2.66 U 

1.9 J 

2.66 U 

2.66 U 

03* 3 

0.77 J 

1.2 J 

0.57 J 

2.66 U 

2.66 U 

2.65 0 

1 

2.65 U 

2.66 U 

2.66 U 

13.5 U 

2.86 U 

2.66 U 

NA 

2.65 U 

2.66 U 

2.66 U 

2.6S U 

13.6 V 

13.6 U 

13J6 V 

NA 

0.S6 U 

61 

LOS U 

0.066 U 

0.065 U 

0.106 U 

0.066 U 

0.066 U 

0.066 U 

0.065 U 

QXI U 

O106 U 

0.066 U 

0.065 U 

0.055 U 

0.065 U 

0.066 U 

0.27 U 

0.135 U 

O.OOS U 

0.0094 J 

0.0096 U 

0.008 U 

6.S U 

NA 

NA 

NA 

R 

2.65 U 

All retultfl in mg/kg (ppm). 

All ondetected results listed at half-detection limit. 

U - Undetected. 

J • Estimated result. 

R - Rejected result. 

NA - Not analTzed. 

F - Estimated maximum concentration. 
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TABLE4-22 

CRANSTON STTE 

PRODUCnONAREA 

SHALLOW SOIL 

ORGANIC DATA 

• • % c - / 

7/a/93 4J3PM 

A R E A S U B A R E A 

SAMPLE ro 

SAMPLE DATE 

DEPTH RANGE (ft) 

V O L A T I L B O R O A N I C S 

BALOOEIIATBD 

82403 CHLOROBENZENE 

82403 CHLOROFORM 

82408 METHYLENE C H L O R m E 

82408 TRICHLOROFLUOROMETHANE 

82403 TETRACHLOROETHENE 

A R O i u n c s 

82408 ETHYLBENZENE 

82408 M4P-XYLENE 

82403 O-XYLENE 

82408 STYRENE 

82403 T O L i r e N E 

S E M I - V O L A T I L E O R O A N I C S 

B A S E N E U T R A L S 

P A H i 

82703 a-METHYLNAPHTHALENE 

82708 ACENAPHTHENE 

82703 ACENAPHTHYLENE 

82703 ANTHRACENE 

82703 BENZCKAIANTHRACENE 

S270S |, BENZO(A}PyRENE 

82703 BENZCKBIFLUORANTHENE 

82703 BENZO(Ofl ,DPERYLENE 

82703 BENZOdOFLUOBANTHENE 

82703 BIS(2-CHL0R0ETHYL)ETHER 

82703 BIS(2-ETHYLHEXYL)PHTHALATE 

82703 CHRYSENE 

82708 DIBENZ(Afl)ANTHRACENE 

82708 FLUORANTHENE 

82708 FLUORENE 

82703 INDEN0(1A3-CD)PYRENE 

82708 NAPHTHALENE 

82703 PHENANTHRENE 

82708 PYRENE 

82703 BUTYLBENZYLPHTHALATE 

82708 DI-N-BUTYLPHTHALATE 

82703 DI-N-OCTYLPHTHALATE 

82708 DIMETHYLPHTHALATE 

HALOGENATED 

82703 1,2-DICHLOROBENZENE 

82708 1,4-DICHLOROBENZENE 

82708 4-CHLOROANILINE 

O T B E R BASE NEUTRALS 

82703 2-NrrBOANILINE 

82708 NITROBENZENE 

A C I D E X T R A C T A B L E S 

PHENOLS 

82708 2,4-DIMETHYLPHENOL 

82708 8 t4 -METHYLPHENOL 

8270S 4-METHYLPHENOL 

82708 PHENOL 

O T H E R ACID EXTRACTABLES 

8270S ACETOPHENONE 

82708 ANILINE 

82703 BUTAZOLIDIN 

F I N Q E R P R I N T C O M P O U N D S 

82703 IRGASAN DP-300 

8270S TINUVIN 327 

8270S TINUVIN 328 

P C B . 

80808 PCB-1248 

80803 PCB-1264 

80803 PCB-1260 

O R O A N O C H L O R I N E P E S T I C I D E S 

80803 4,4'-DDD 

80808 4,4'-DDE 

80803 4,4'-Dirr 

80803 ALDRIN 

80603 ALPHA-BHC 

80803 ALPHA-CHLORDANE 

80803 DELTA-BHC 

80SOS E N D O S t r t J A N SULFATE 

80803 ENDRIN ALDEHYDE 

80803 OAMMA-BHC 

80808 GAMMA-CHLORDANE 

80808 HEPTAtnnXJR 

80803 HEPTACHLOR EPOXIDE 

8O808 KEPONE 

80803 METHOXYCHLOR 

O R O A N O n i O S P H O R U S P E S T I C I D E S 

814Z3 FAMPHUR 

814Z8 METHYL PARATHION 

814ZS 8 i n . P 0 T E P P 

H E R B I C I D E S 

816ZS 2,4,6-TP (SILVEX) 

816Z8 DINOSEB 

C H L O R I N A T E D D I O X I N S A N D F U R A N S 

82708 TRCDF 

SOWZS 1,2A4,6,7,8-HPCDD 

SOWZS HPCDD 

SOWZS ( x n ) D 

SOWZS TCDF 

82703 DIBENZOPtmAN 

AOC13/F26 

SS-F2e"I I - l 

4/7/92 

. 6 t o l 

Reault q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA . 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

4.8 J 

74 J 

R 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

AOC13A338 

SS<I38"II-1 

4/7/92 

.6 to I 

Reault q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

6.3 J 

36 i 

R 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

UA 

NA 

NA 

NA 

NA 

•NA 

. NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

AOC13/G47 

3F-A13-G47(S)»IB-2 

3/14/91 

. 6 t o l 

Result q 

0.06 U 

O.OS U 

0.06 U 

0.106 U 

0.069 J 

O.OS U 

0.0072 J 

0.05 U 

O.OS U 

0.022 J 

0.5S U 

0.65 U 

0.55 U 

O.0S4 J 

0.3 J 

0 3 4 J 

0.52 J 

0.31 J 

0.66 J 

0.66 U 

0.65 U 

0.32 J 

0.66 U 

0.46 J 

0.55 U 

0.29 J 

0.55 U 

0.21 J 

0.49 J 

0.56 U 

0.66 U 

0.65 U 

0.56 U 

0.66 U 

0.24 J 

0.65 U 

2.65 U 

O.BS U 

0.66 U 

NA 

0.66 U 

0.56 U 

O.SS U 

0.66 U 

2.66 U 

2.65 U 

2.66 U 

NA 

0.266 U 

6.6 

0.55 U 

0.0286 U 

0.0265 U 

0.066 U 

0.0266 U 

0.026S U 

0.0266 U 

0.0266 U 

0.13 U 

0.066 U 

0.026B U 

0.0266 U 

0.0265 U 

0.0266 U 

0.0266 U 

0.18 U 

0.13 U 

0.()07S U 

0.026 U 

0.0086 U 

0.0076 U 

1.06 U 

NA 

NA 

NA 

R 

0.66 U 

AOC13n43 

S3-I43*II-1 

4/61/92 

. 6 t o l 

Result q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2 J 

10 J 

R 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

• NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

A0C13/J11 

S S J l l ' I I - 1 

4/8/92 

. 6 t o l 

Reault q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.176 U 

4.6 

0.176 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

AOC13/J21 

SSJ21>II -1 

4 ^ 9 2 

. 6 t o l 

Result q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

. NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.22 J 

0.6 

0.0176 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA' 

NA 

NA 

NA 

NA 

NA 

NA 

AOC13/J30 

SF-A13-J30(S)'IB-1 

11/14/90 

. S t o l 

Result q 

0.047 J 

O.OSS U 

0.066 U 

O i l U 

0.066 U 

0.055 U 

0.064 J 

0.026 i 

0.066 U 

0.046 J 

6.6 U 

6.6 U 

6.6 U 

6.6 U 

6.6 U 

6.6 U 

6.6 U 

6.6 U 

S.S U 

6.6 U 

1.7 J 

6.6 U 

S.S U 

0.83 J 

6.6 U 

5.5 U 

6.6 U 

6.6 U 

5.6 U 

6.6 U 

1.3 J 

6.6 U 

6.6 U 

S.S U 

5.5 U 

6.6 U 

27 U 

6.6 U 

6.6 U 

NA 

S.B U 

6.6 U 

6.6 U 

6.5 U 

27 U 

27 U 

6.2 J 

NA 

0.66 U 

22 

1.1 U 

0.066 U 

0.066 U 

0.11 U 

O066 U 

0.066 U 

0.066 U 

0.066 U 

0.276 U 

O i l U 

0.066 U 

0.056 U 

0.066 U 

0.066 U 

0.066 U 

0.275 U 

0.136 U 

0.008 U 

0.0276 U 

0.009 U 

0.004 J 

11 U 

NA 

NA 

NA 

R 

6.6 U 

AOC13/J36 

SF-A13J36(S) ' IB-1 

\ V \ i m 

. 6 t o l 

Result q 

0.074 J 

0.06 U 

0.06 U 

0.116 U 

0.06 U 

0.06 U 

0.046 J 

0.023 J 

0.06 U 

0.046 J 

2.8 U 

2.8 U 

2.8 U 

0.29 J 

1.1 J 

1.1 J 

0.87 J 

0.89 J 

1.1 J 

2.8 U 

1.8 J 

1.1 J 

2.8 U 

2.3 J 

2.8 U 

0.68 J 

0.26 J 

0.8 J 

1.7 J 

0.84 J 

0.66 J 

- 2.8 U 

0.26 J 

2.8 U 

2.8 U 

2.8 U 

14 U 

2.8 U 

2.8 U 

NA 

2.8 U 

2.8 U 

2.8 U 

2.8 U 

14 U 

14 U 

14 U 

NA 

0.6 U 

37 

1.16 U 

0.06 U 

0.06 U 

0.116 U 

0.06 U 

0.06 U 

0.06 U 

0.06 U 

. 0.29 U 

0.116 U 

0.06 U 

0.06 U 

0.06 U 

0.06 U 

0.06 U 

0.29 U 

0.14 U 

0.0085 U 

0.0285 U 

0.01 U 

0.0086 U 

1.3 J 

NA 

NA 

NA 

R 

2.8 U 

AOC13/J40 

SP-A13J40(S) ' IB-1 

11/14/90 

. 6 t o l 

Result q 

0.055 U 

0.066 U 

0.066 U 

O i l U 

0.056 U 

0.066 U 

0.066 U 

0.066 U 

0.066 U 

0.066 U 

2.65 U 

2.65 U 

2.66 U 

0.21 i 

0.76 J 

0.72 J 

2.65 U 

0.79 J 

2.66 U 

2.65 U 

4.1 J 

0.91 J 

2.65 U 

1.6 J 

2.66 U 

2.65 U 

0.24 J 

0.78 J 

1.1 J 

0.83 J 

0.4 J 

2.66 U 

2.66 U 

2.66 U 

2.66 U 

2.66 U 

13.5 U 

2.65 U 

2.65 U 

NA 

2.66 U 

2.65 U 

2.66 U 

2.66 U 

13.6 U 

13.6 U 

13.6 U 

NA 

0.65 U 

51 

1.1 U 

0.066 U 

0.055 U 

0.11 U 

0.056 U 

0.066 U 

0.065 U 

0.055 U 

0.276 U 

0.11 U 

0.066 U 

0.066 U 

0.066 U 

0.066 U 

0.065 U 

0.276 U 

0.016 J 

0.008 U 

0.0276 U 

0.0095 U 

0.0024 J 

5 6 U 

NA 

NA 

NA 

R 

2.66 U 

AOC13/J40 

SP-A13J40(S) ' IB-2 

3/14/91 

. 6 t o l 

Result q 

0.037 J 

O.OBS U 

1.3 U 

0.071 J 

0.066 U 

0.047 J 

0.17 

on 
0.066 U 

0.42 J 

0.66 U 

0.56 U 

O.SB U 

0.14 J 

0.67 J 

0.69 J 

0.89 J 

0.67 J 

1.1 

0.66 U 

0.66 U 

0.66 J 

0.2 J 

0.91 J 

0.061 J 

0.46 J 

0.66 U 

0.62 J 

1 J 

0.55 U 

0.56 U 

0.55 U 

0.55 U 

0.12 J 

0.65 U 

0.66 U 

2.85 U 

O.SS U 

0.55 U 

NA 

0.66 U 

0.66 U 

0.55 U 

0.66 U 

2.86 U 

2.85 U 

2.85 U 

NA 

1.15 U 

77 

2.25 U 

ons U 
0.115 U 

0.226 U 

0.116 U 

0.116 U 

0 1 1 6 U 

0 1 1 6 U 

0.55 U 

0.225 U 

0.116 U 

0.115 U 

0.116 U 

0.116 U 

0.115 U 

0.56 U 

0.146 U 

0.0085 U 

0.0285 U 

0.0096 U 

0.0086 U 

1.15 U 

NA 

NA 

NA 

R 

0.073 J 

AOC13/J46 

S S - D U P l ' I I - 1 

4/6/92 

. S t o l 

Resul t q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

19 J 

30 J 

R 

NA 

NA. 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

AOC13/J46 

SS-J4S"II-1 

4/6/92 

. 6 t o l 

Result q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

19 J 

32 J 

R 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA. 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

A O C 1 3 « 1 4 

S8-K14>II-1 

4/8/92 

.6 to I 

Result q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.42 

1.4 

0.095 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

AOCia/K26 

S8-K26>II-1 

tnm 
. s t o l 

Result q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.086 U 

3.8 

0.086 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

AOCiaO, ! 

s s - L i ' n - 1 

4«/92 

. S t o l 

Remi t q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

, 
NA 

NA 

NA 

0.176 U 

4.3 J 

0.176 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

AU results in mg/kg <ppm). 

AU undetected results listed at half-detection limit. 

U . Undetected. 

J - Estimated result. 

R ^ Rqected result. 

NA • Not analyzed. 

F - Estimated maximum ooncentration. 

Ptje3of8 
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TABLE 4-22 
CRANSTON SITE 
PRODUCTION/UUEA 
SHALLOW SOIL 
ORGANIC DATA 

7/25/95 4:53 PM 

AREA/SUB AREA 

SAMPLE ID 

SAMPLE DATE 

DEPTH RANGE (ft) 

VOLATILE OROANICS 

HALOQENATED 

82408 CHLOROBENZENE 

82408 CHLOROFORM 

82403 METHYLENE CHLORIDE 

182403 TRICHLOROFLUOROMETHANE 

82403 TETRACHLOROETHENE 

AROMATICS 

82403 ETHYLBENZENE 

82408 M4P-XYLENE 

82408 O-XYLENE 

82408 STTYRENE 

82408 TOLUENE 

SBMI-VOLATEUB O R O A N I C S 

BASE NEUTRALS 

PAHs 

82708 3-METHYLNAPHTHALENE 

82703 ACENAPHTHENE 

82708 ACENAPHTHYLENE 

|8270S ANTHRACENE 

82703 BENZO(A)ANTHRACENE 

SaifS BENZO(A)PYRENE 

\srt03 BENZO(B)FLU0RANTHENE 

82703 BENZO(Ofl,I)PERYLENE 

182703 BENZOdOFLUORANTHENE 

82703 BI3(2-CHLOROETHYL)ETHER 

82708 BIS(2-ETHYLHEXYL)PHTHALATE 

8270S CHRYSENE 

82703 DIBENZtAjnANTHRACENE 

82708 FLUORANTHENE 

{82703 FLUORENE 

8270S INDENO(l,2,8-CD)PYRENE 

82708 NAPHTHALENE 

82708 PHENANTHRENE 

82708 PYRENE 

1 PHTHALATES 

8270S BUTYLBENZYLPHTHALATE 

82708 DI-N-BUTYLPHTHALATE 

8270S DI-N-OCTYLPHTHALATE 

82708 DIMETHYLPHTHALATE 

HALOGENATED 

82703 U-DICHLOROBENZENE 

8270S 1,4-DICHLOROBENZENE 

82703 4-CHLOBOANILINE 

82708 2-NrrROANILINE 

182708 NTTROBENZENE 

ACID EXTRACTABLES 

1 PHENOLS 

82708 2,4-DIMETHYLPHENQL 

I8370S 3&4-MEnHYLPHEN0L 
82708 4-METHYLPHENOL 

82703 PHENOL 

8270S ACETOPHENONE 

82703 ANILINE 

182703 BUTAZOLrom 

FINOERPRINT COMPOUNDS 

82703 IRGASAN DP-300 

82708 TINUVIN 827 

8270S TINUVIN 328 

PCB* 

80803 PCB-1248 

8080S PCB-1264 

80808 PCB-1280 

ORGANOCHLORINE PESTICIDES 

[sOSOS 4,4'-DDD 

180808 4,4'-DDE 

80803 4,4'-DDT 

IBOSOS ALDRIN 

|8080S ALPHA-BHC 

[80808 ALPHA-CHLORDANE 

80808 DELTA-BHC 

[80803 END08ULFAN SULFATE 

8080S ENDRIN ALDEHYDE 

80803 OAMMA-BHC 

80803 GAMMA-CHLORDANE 

80803 HEPTACHLOR 

8080S HEPTACHLOR EPOXIDE 

IsOSOS KEPONE 

80803 METHOXYCHLOR 

OROANOPHOSPHORUS PESTICIDES 

|814ZS PAMPHUR 

'sMZS METHYL PARATHION 

814ZS SULFOTEPP 

[HERBICIDES 

816ZS 2,4,B-TP (SILVEX) 

IsiSZS DINOSEB 

CHLORINATED DIOXINS AND FURANS 

82703 TRCDF 

SOWZS l,2,3,4,e,73-HPCDD 

ISOWZS HPCDD 

30WZ3 OCDD 

30WZ3 TCDF 

I8270S DIBENZOFURAN 

AOC13a.l6 

SS-L16'II-1 

4/7/92 

.6 to l 

Result q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.3 

0.76 

0.09 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NX 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

AOC13«L32 

SF-A13-L32(S)'IB-2 

3/16/91 

.Stol 

Result q 

O.OSS U 

O.OBS U 

0.81 U 

O i l U 

0.066 U 

0.066 U 

0.026 J 

0.0098 J 

0.066 U 

0.236 U 

0.66 U 

0.66 U 

0.6S U 

O.BB U 

0.34 J 

0.66 U 

0.66 U 

0.65 U 

O.BB U 

0.66 U 

0.65 U 

0.66 U 

0.66 U 

0.46 J 

0.66 U 

0.66 U 

O.BB U 

0.18 J 

O.S J 

0.66 U 

0.66 U 

O.SB U 

O.BS U 

O.BS U 

O.BB U 

O.SB U 

2.7 U 

O.BS U 

O.SS U 

NA 

0.66 U 

0.66 U 

0.66 U 

0.66 U 

2.7 U 

2.7 U 

2.7 U 

NA 

0.276 U 

22 

0.66 U 

0.0276 U 

0.0276 U 

0.066 U 

0.0276 U 

0.0276 U 

0.0275 U 

0.0275 U 

014 U 

0.066 U 

0.0276 U 

0.0276 U 

- - 0.0275 U 

0.0275 U 

0.0276 U 

0.14 U 

0.14 U 

0.008S U 

O028 U 

0.009B U 

O.OOSS U 

L l U 

NA 

NA 

NA 

R 

0.66 U 

A0Ciaaj7 

SF-A13-L37(S)*IB-2 

3/16/91 

.6 to l 

Result q 

0.066 U 

0.066 U 

0.166 U 

Oi l U 

0.056 U 

0.066 U 

0.066 U 

0.055 U 

0.065 U 

0.066 U 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

0.5 U 

0.5 U 

0.6 U 

0.6 U 

OB U 

O.S U 

0.5 V 

O.B U 

O.B U 

0.34 J 

O.B U 

0.6 U 

0.6 U 

0.2 J 

0.34 J 

O.B U 

O.S U 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

06 U 

2.66 U 

0.6 U 

0.6 U 

NA 

0.6 U 

0.5 U 

0.5 U 

0.6 U 

2.66 U 

2.66 U 

2.66 U 

NA 

0.066 U 

4.7 

0.105 U 

0.0056 U 

0.0065 U 

0.0106 U 

0.0066 U 

O.OOSS U 

0.0055 U 

0.0055 U 

0.0265 U 

O.OIOS U 

0.0056 U 

0.0066 U 

0.0055 U 

0.0055 U 

O.ObSB U 

0.0266 U 

0.13S U 

0.008 U 

. • 0.027 U 

0.009 U 

0.008 U 

1 U 

NA 

NA 

NA 

R 

0.6 U 

AOC13/U8 

S3-L48'II-1 

4/S/92 

.6 to l 

Result q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA . 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.32 

0.64 

0.0176 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

AOC13M22 

SS-M22'II-1 

4/7/02 

.Btol 

Result q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA . 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

R 

37 J 

R 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

AOC13M42 

S3-M42'II-1 

4/6/92 

.Btol 

Result q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA , 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

28 J 

61 J 

R 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

AOC13/N13 

3S-DUP2«II-1 

4/7/92 

.Btol 

Reault q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

6.6 J 

31 J 

R 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

AOC13/N13 

SS-N13>II-1 

4/7/92 

.610 1 

Reault q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

6.9 J 

26 J 

R 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

. NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

AOC13/N29 

SS.N29«n-l 

4/7/92 

.6 to l 

Reault q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

3.4 J 

25 J 

R 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

AOC13;/N35 

SS-N36«II-1 

. 4/7/92 

.6 to l 

Reault q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.02 J 

0.31 J 

R 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

AOC13/010 

SF-A13-O10(S)'IB-l 

11/14/90 

.6 to l 

Result q 

0.066 U 

0.056 U 

0.056 U 

0.11 U 

0.065 U 

0.056 U 

0.046 J 

0.026 J 

0.06B U 

0.066 U 

6.6 U 

6.5 U 

5.5 U 

B.B U 

6.6 U 

6.5 U 

5.6 U 

6.6 U 

6.5 U 

5.5 U 

6.6 U 

5.6 U 

6.6 U 

6.6 U 

B.B U 

6.6 U 

6.6 U 

6.5 U 

6.6 U 

S.S U 

6.5 U 

6.6 U 

6.5 U 

6.5 U 

6.5 U 

6.5 U 

27 U 

6.6 U 

6.6 U 

NA 

5.5 U 

5.6 U 

6.5 U 

6.5 U 

27 U 

27 U 

27 U 

NA 

0.066 U 

4 

on u 

0.0066 U 

0.0066 U 

0.011 u 

0.0066 U 

0.0066 U 

0.0065 U 

0.0066 U 

0.027 U 

0.011 U 

0.005B U 

0.0066 U 

0.0066 U 

O0066 U 

0.0066 U 

0.027 U 

0.136 U 

0.008 U 

0.0266 U 

0.009 U 

0.008 U 

11 U 

NA 

NA 

NA 

R 

S.S u 

AOC13A310 

SF-A13-O10(S)'IB-2 

3/14/91 

. 6 to l 

Result q 

0.06 U 

0.06 U 

0.115 U 

0.1 U 

0.06 U 

0.0063 J 

0.023 J 

0.012 J 

0.06 U 

0.018 J 

0.6 U 

0.6 U 

06 U 

O.B U 

1.6 

1.7 

4.8 

2.9 

6.6 

0.6 U 

0.5 U 

2 

0.88 J 

1.1 

O.B U 

2.3 

0.5 U 

0.6 U 

1.3 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

2.6 U 

0.5 U 

0.6 U 

NA 

0.5 U 

0.6 U 

0.5 U 

0.6 U 

2.6 U 

2.6 U 

2.6 U 

NA 

0.06 U 

6.3 

0.106 U 

0.006 U 

0.006 U 

0.0106 U 

0.006 U 

0.006 U 

0.006 U 

0.006 U 

0.026 U 

0.0106 U 

0.006 U 

O006 U 

0.006 U 

0.006 U 

0.006 U 

0.026 U 

0.13 U 

0.008 U 

0.026 U 

0.009 U 

0.008 U 

1.05 U 

NA 

NA 

NA 

R 

O.S u 

AOC13rtD17 

S3-017'II-1 

4/7/92 

.Stol 

Result q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

8.1 

11 

0.186 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

A0C13/026 1 

SP-A13-026(S)«IB-1 

12/6/90 

.6 to l 

Result q | 

0.066 U 

O.OBS U 

0.076 U 

0.11 U 

O.OBS U 

0.068 J 

0J7 

0.0B4 J 

O.OBS U 

O.OBS U 

0.66 U 

065 U 

0.66 U 

0.6B U 

0.16 J 

OS J 

0.38 J 

0.66 U 

0.46 J 

0.65 U 

0.56 U 

0.19 J 

0.6S U 

0.14 J 

0.86 U 

O.SS U 

0.18 J 

0.66 U 

0.14 J 

0.66 U 

0.66 U 

0.66 U 

0.66 U 

0.66 U 

0.65 U 

0.66 U 

2.65 U 

066 U 

0.56 U 

NA 

0.66 U[ 

0.55 u | 

0.65 u] 

065 U 

2.66 U 

,.̂  
2.65 U 

2.65 U 

NA 

0.0O66 U 

1.4 J 

0.011 u 

0.00065 U 

0.00066 U 

O.oon u 
0.00066 u 

0.00066 U 

000066 U 

0.00065 U 

0.0027 U 

0.0011 U 

0.0033 J 

0.00066 U 

0.00056 U 

0.00066 U 

0.00065 U 

0.0027 U 

0.136 U 

0.008 ul 

6.027 U 

O0096 U 

O008 U 

l.OB U 

NA 

NA 

NA 

R 

0.66 ul 

All results in mg/kg (ppm). 

AU undetected results listed at halT-detection limit. 

U - Undetected. 

J - Estimated result. 

R • Rejected resulL 

NA - Not analTzed. 

F - Estimated maximum concentration. 

KU7a4«OMinpradM«OnN&WH)UCU Ps|o4or8 
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TABLE4-22 
CRANSTON SITE 
PRODUCTION AREA 
SHALLOW SOIL 
ORGANIC DATA 

.. ..-..̂  
••} 

i n s m 4:53 PM 

ABEAffiimAKEA 

SAMPLE ID 

SAMPLE DATE 

DEPTH RANGE (ft) 

VOLATILE OROANICS 

HALOGENATED 

82403 CHLOROBENZENE 

82408 CHLOROFORM 

82408 METHYLENE CHLORTOE 

82408 TRICHLOROFLUOROMETHANE 

82403 TETRACHLOROETHENE 

AROMATICS 

82408 ETHYIBENZENE 

82403 MftP-XYLENG 

82403 O-XYLENE 

82408 ffTYRENE 

82408 TOLUENE 

SEBn-VOLATILE ORGANICS 
BASE NEUTRALS 

PABa 

82703 2-MErHYLNAPHTHALENE 

82703 ACEN/UWTHENE 

82703 ACENAPHTHYLENE 

82703 ANTHRACENE 

82708 BENZOCAIANTHBACENE 

82708 BENZOOOPYRENE 

82708 BENZO(B)FLU0RANTHENE 

82703 BENZ0(G3,1)PERYLENE 

82708 BENZO(K)FLUORANTHENE 

82708 BIS(2-CHL0H0ETHYL)ETHBR 

82708 BI8(2-ETHYLHEXYL)PHTHALATE 

82703 CHRYSENE 

82703 DIBENZOUnANTHRACENE 

82708 FLUORANTHENE 

8270S FLUORENE 

82703 INDEN0(1,2,S-(3))PYRENE 

82703 NAPHTHALENE 

82708 PHENANTHRENE 

82703 PYRENE 

PHTHALATES 

82708 BUTYLBENZYLPHTHALATE 

8270S DI-N-BUTYLPHTHALATE 

82703 DI-N-OCTYLPHTHALATE 

8270S DIMETHYLPHTHALATE 

HALOGENATED 

82703 1,2-DICHLOROBENZENE 

8270S 1,4-DICHLOROBENZENE 

827CS 4-CHLOROANILINE 

Ol'BER BASE NEDTBALS 

82708 2-NrrROANlLINE 

82703 NTTROBENZENE 

ACID EXntACTABLES 

PHENOLS 

8270S 2,4-DIMETHYLPHENOL 

82708 8*4-METHYI,PHENOL 

82708 4-MErHYLPHENOL 

82703 PHENOL 

82703 ACETOPHENONE 

82703 ANILINE 

82703 BUTAZOLIDIN 

FDfOBRPRINT COMPOUNDS 
S270S IRCASAN DP-300 

82703 TINUVIN 327 

82703 TINUVIN 828 

PCBs 

80803 PCB-1248 

80808 PCB-12S4 

80808 PCB-1260 

OROANOCHLORINE PESTICIDES 

80808 4,4'-DDD 

80803 4,4'-DDE 

80803 4,4'-DDT 

80808 ALDRIN 

80808 ALPHA-BHC 

80808 ALPHA-CHLOROANE 

80808 DELTA-BHC 

80808 ENDOSULFAN SULFATE 

8080S ENDRIN ALDEHYDE 

80803 GAMMA-BHC 

80803 GAMMA-CHLORDANE 

80803 HEPTACHLOR 

80803 HEPTACHLOR EPOXIDE 

80808 KEPONE 

80803 METHOXYCHLOR 

OROANOPHOSPHORUS PESTICIDES 

814ZS FAMPHUR 

814Z3 METHYL PARATHION 

IU4ZS ...St.n.PDTEPP . J 

HERBICIDES 

816Za 2,4,5-TP (SILVEX) 

816ZS DINOSEB 

CHLORBCATED DIOXINB AND FURANS 

82703 TRCDF 

30WZ3 UA4,8,7>HPCDD 

80WZ3 HPCDD 

SOWZS OCDD 

SOWZS TCDF 

82703 DIBENZOFURAN 

AOC13/044 

SF-044'II-l 

8/4/93 

.Stol 

Result q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

160 

7 U 

7 U 

0.7 U 

0.7 U 

0.7 U 

0.376 U 

0.375 U 

0.376 U 

0.376 U 

0.7 U 

0.7 U 

0.375 U 

1.7 J 

0.375 U 

0.376 U 

3.76 U 

3.76 U 

NA 

NA 

.^••—.15^. , . 

NA 

NA 

NA 

NA­

NA 

NA 

NA 

NA 

A0C13A)44 

S3-044'II-1 

4/6/92 

.Stol 

Result q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA. 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

430 J 

R 

R 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA­

NA 

NA 

NA 

NA 

NA 

, ^ = ^ NA_̂ _̂  

NA -

NA 

NA 

NA 

NA 

NA 

NA 

NA 

AOClSIOl 

B3-07'n-l 

4/8/92 

.Stol 

Result q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

.NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.017 U 

0.46 

0.017 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

.- JIA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

A0C13A522 

S3-q22'n-l 

tnim 
.stol 
Result q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

•NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

R 

86 J 

R 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA J 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

AOC13/q27 

3F-A13.q27(S)«IB-2 

3/16/91 

.Stol 

Reault q 

0.06 U 

0.06 U 

0.3 U 

0.29 

0.06 U 

0.06 U 

O067 J 

0.032 J 

0.06 U 

0.06 U 

• 0.38 J 

014 J 

0.55 U 

0.23 J 

0.44 J 

0.66 U 

073 J 

0.65 U 

0.88 J 

0.55 U 

0.66 U 

0.46 J 

066 U 

0.62 J 

Oi l J 

0.65 U 

0.66 U 

0.62 J 

0.74 J 

0.66 U 

0.66 U 

0.66 U 

0.66 U 

0.66 U 

0.66 U 

0.66 U 

2.8 U 

0.66 U 

0.66 U 

NA 

O.BB U 

0.66 U 

0.66 U 

0.66 U 

2.8 U 

4.2 J 

2.8 U 

NA 

0.66 U 

30 

L16 U 

0.066 U 

0.055 U 

O.llS U 

0.066 U 

0.055 U 

0.066 U 

0.066 U 

0.286 U 

OllB U 

0.066 U 

0.06B U 

0.066 U 

0.066 U 

0.056 U 

0286 U 

0146 U 

0.0086 U 

0.029 V 

0.0096 U 

0.0085 U 

2.7 J 

NA 

NA 

NA 

R 

013 J 

AOC13/q38 

SS-q38'II-l 

t/em 
. 6 to l 

Result q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA. 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.034 U 

0.78 

0.034 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA J 

-NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

AOC13/q42 

SS-q42«IM 

V3/92 

.Stol 

Result q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.086 

0.16 

0.018 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA. 

NA 

AOC13/R12 

SS-R12'II-1 

4«/92 

.5 t e l 

Result q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.0176 U 

0.86 

0.0176 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

. NA -

NA 

NA­

NA 

NA 

NA__ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

AOC13/R31 

SS-R31'IM 

4^/92 

.Stol 

Result q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.017 U 

0.21 

0.017 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA__ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

• NA 

AOC13S15 

SS-SlS'II-» 

4W92 

.5tol 
Result q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.0176 U 

1.1 

0.017S U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

•• N A 

NA 

NA" 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

AOC13«34 

S3-334'n-l 

4/7/92 

.6 to l 

Result q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

4.4 J 

36 J 

R 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

- NA 

NA 

NA. 

___NA^_ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

AOC13/ri0 

SF-A13-T10(S)'IB-1 

1UI4/90 

.6 to l 

Result q 

0.086 J 

0.06 U 

0.06 U 

0.106 U 

0.06 U 

O.OS U 

0.068 J 

0.022 J 

0.06 U 

0.027 J 

2.66 U 

2.66 U 

2.66 U 

036 J 

0.92 J 

2.66 U 

2 J 

2.66 U 

1.8 J 

2.66 U 

2.B6 U 

1.3 J 

2.66 U 

2.2 J 

2.66 U 

2.65 U 

043 J 

1.4 J 

1.3 J 

1.2 J 

2.66 U 

2.66 U 

2.66 U 

2.56 U 

2.66 U 

2.66 U 

IS U 

2.66 U 

2.66 U 

NA 

2.66 U 

2.65 U 

2.66 U 

2.66 U 

13 U 

13 U 

13 U 

NA 

0.06 U 

2.7 

0.105 U 

0.006 U 

0.006 U 

0.0106 U 

0005 U 

0.0099 J 

0.005 U 

0.006 U 

0.026 U 

0.0105 U 

0.006 U 

0.006 U 

0.006 U 

0.006 U 

0.005 U 

0.026 U 

0.13 U 

0.008 U 

. -^ . . -__ .J ' JSL£ 

0.009 U 

0.008 U 

6 U 

NA 

NA 

NA 

R 

2.65 U 

AOCia/TlO 

SF-A13-T10(3)«IB-2 

3/14/01 

.Btol 

Result q 

0.066 U 

0.034 J 

0.14 U 

0.11 U 

0.066 U 

0.038 J 

0 1 J 

0.031 J 

0.066 U 

0.039 J 

0.65 U 

0.66 U 

0.043 J 

0.16 J 

1.3 

1.3 

2 

0.99 J 

2.6 

0.68 J 

0.55 U 

1.5 

0.32 3 

2.1 

0.048 J 

0.86 J 

0.66 U 

0.8 J 

2.3 

0.66 U 

O.BB U 

0.66 U 

0.65 U 

065 U 

0.55 U 

0.56 U 

2.7 U 

0.6S U 

0.65 U 

NA 
0.24 J 

0.63 J 

0.65 U 

0.55 U 

2.7 U 

2.7 U 

2.7 U 

NA 

0.066 U 

1.8 

0.11 U 

0.0055 U 

0.0065 U 

0.011 U 

0.0065 U 

0.0066 U 

0.0065 U 

0.0066 U 

0.0276 U 

O.on U 
0.0066 U 

0.0066 U 

0.0066 U 

0.0066 U 

0.0066 U 

0.0276 U 

• . . - • • 

0:136 U 

0.008 U 

0.027 U 

0.009 U 

0008 U 

1.1 U 

NA 

NA 

NA 

R 

0.66 U 

AOC13/r20 

8S-T20'II-1 

VSI92 

.6 t e l 

Result q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

R 
68 J 

R 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

™ ^ ^ „ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

AOC13/U17 

33-U17«II-l 

4/8/92 

.6 to l 

Result q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.018 U 

0.018 U 

0.018 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

N A _ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

AOC13rtJ28 

SS-U281I-1 

tKna 
.6 tol 

Result q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

-
NA 

NA 

NA 

0.176 U 

6.6 

0.175 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

• NA 

NA 

NA 

NA 

NA 

NA 

NA 

All results tn mg/kg (ppm). 

AU undetected results listed at half-detection limit. 

U - Undetected. 

J - Estimated result. 

R - Refected result. 

NA - Not analyzed. 

F - Estimated maximum concentration. 

•:M7»M4(hoiPp««ic(fiOnNEWKRJCU PtgeSofS 



^ /^w.WLA««r> ' . K^^iic^t^krf^'- '^MSfAs.->.^<rii^liSSiii^^SiiiUSSiia^^ . * V ' I V T * « . ' . A < . ' .iJli;i£>:Al.*^'*<aif4^4i>X'i'^'i^lrt»4l<)iib*«rt*•^ 

TABLE 4 - 22 
CRANSTON SITE 
PRODUCnONAREA 
SH/UXOWSOn, 
ORGANIC DATA 

v< , .y f 
7/a/95 4:53 PM 

AREA/SUB AREA 

SAMPLE ID 

SAMPLE DATE 

DEPTH RANGE (ft) 

V O L A T I L B O R O A N I C S 

82403 CHLOROBENZENE 

82403 CHLOROFORM 

8240S METHYLENE C H L O R r o E 

82408 TRICHLOROFLUOROMETHANE 

8240S TETRACHLOROETHENE 

AROMATICS 

82408 ETHYLBENZENE 

82403 M&P-XYLENE 

82403 O-XYLENE 

82403 STYRENE 

82403 TOLUENE 

SEUI-VOLATILB OROANICS 
B A S E N E U T R A L S 

P A H s 

B270S 2-METHYLNAPHTHALENE 

82703 ACENAPHTHENE 

82708 ACENAPHTHYLENE 

82703 ANTHRACENE 

8270S BENZO(A)ANTHRACENE 

82703 BENZO(A)PYRENE 

82703 BENZO(B)FLUORANTHENE 

82708 BENZCXGJIJIPERYLENE 

82703 BENZO(K)FLU0RANTHENE 

82703 BI8<2-CHLOROETHYL)ETHER 

S270S BIS<2-ETHYLHEXYL)PHTHALATE 

8270S CHRYSENE 

82703 DIBENZ(AJDANTHRACENE 

8270S FLUORANTHENE 

82703 FLUORENE 

8270S INDEN0(1A3-CD)PYRENE 

82709 NAPHTHALENE 

82708 PHENANTHRENE 

82703 PYRENE 

PHTHALATES 

8270S BUTYLBENZYLPHTHALATE 

8270S DI-N-BUTYLPHTHALATE 

82709 DI-N-OCTYLPHTHALATE 

82709 DIMETHYLPHTHALATE 

HALOGENATED 

82709 1,2-DICHLOROBENZENE 

8270S 1,4-DICHLOBOBENZENE 

8270S 4-CHLOROANlLINE 

OTHER BASE REDTRALS 

82708 2-NrTROANILINE 

82709 NTTROBENZENE 

A C I D E X T R A C T A B L E S 

PHENOLS 

82703 2 ,4-DIMErHYLPHENOL 

82708 3*4-METHYLPHENOL 

82708 4 - M l n H Y L P H E N O L 

82709 PHENOL 

8270S ACETOPHENONE 

8Z70S ANILINE 

8270S BUTAZOLIDIN 

F I N O E R P R I N T C O M P O U N D S 

8270S IRGASAN DP-300 

82709 TINUVIN 327 

82706 TINUVIN 328 

P C B S 

80809 PCB-1248 

8080S PCB-1264 

80809 PCB-1260 

O R O A N O C H L O R I N E P E S T I C I D E S 

80803 4,4'-DDD 

80809 4,4'-DDE 

80809 4,4'-DDT 

80809 ALDRIN 

80809 ALPHA-BHC 

80809 ALPHA-CHLORDANE 

80809 DELTA-BHC 

80803 ENDOSULFAN SULFATE 

80809 ENDRIN ALDEHYDE 

80803 OAMMA-BHC 

80S0S GAMMA-CHLORDANE 

80809 HEPTACHLOR 

80809 HEPTACHLOR EPOXIDE 

80809 KEPONE 

80803 METHOXYCHLOR 

O R O A N O P H O S P H O R U S P E S T I C I D E S 

814ZS FAMPHUR 

814ZS METHYL PARATHION 

H E R B I C I D E S 

816ZS 2,4,5-TP (SILVEX) 

816Z3 D I N 0 8 E B 

C B L O R I N A T B D D I O X I N S A N D F U R A N S 

82709 TRCDF 

SOWZS 1,2,3,4,6,73-HPCDD 

SOWZS HPCDD 

SOWZS OCDD 

SOWZS TCDF 

82703 DIBENZOFURAN 

AOCiaaJ36 

SS-U36*II-1 

4/OT2 

.6 to l 

Result q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

4.1 J 

31 J 

R 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

AOCiaAf23 

3S-V23"n-1 

4ffl/92 

.6 to l 

Result q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.018 U 

0.4 

0.018 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

J I A 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

AOC13/W13 

SS-DUP3'n-l 

*/alB2 

.6 to l 

Result q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.0176 U 

0.043 J 

0.0176 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

AOC13W13 

SS-W13'II-1 

4/8/92 

.Stol 

Result q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.017 U 

O068 J 

0.017 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA . 

NA 

NA 

NA 

NA 

NA 

NA 

AOC13/W32 

SS-W32-II-1 

4n/92 

.6 to l 

Result q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

O021 U 

O.OBS 

0.021 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

AOC13/Y16 

S3-Y16*II-1 

4/8/92 

. B t o l 

Result q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

018 U 

7.6 

0.18 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

AOC13/Y21 

S3-Y21»II-1 

4JSfS2 

.6 to l 

Result q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.66 

6.8 

018 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

AOC13/Y6 

8F-A13-Y6(S)'IB-1 

n/14/90 

.Stol 

Result q 

0.06 U 

0.05 U 

O.OS U 

O.IOB U 

O.OB U 

O.OS U 

O.OS U 

O.OS U 

O.OS u 

0.06 U 

0.6 U 

0.6 U 

O.B U 

O.B U 

0.6 U 

0.6 U 

0.6 U 

06 U 

O.B U 

0.B U 

0.8 U 

O.B U 

O.S U 

O.B U 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

0.5 U 

06 U 

0.6 U 

0.5 U 

O.S U 

0.6 U 

0.6 U 

0.6 U 

2.66 U 

0.5 U 

0.6 U 

NA 
0.6 U 

O.S U 

O.B U 

0.6 U 

2.66 U 

2.6S U 

2.8B U 

NA 

0.006 U 

0.01 U 

0.01 U 

0.0033 J 

0.0006 U 

0.001 U 

0.003B J 

0.0016 J 

0.0097 J 

0.0024 J 

0.00266 U 

0.001 U 

0.0033 J 

0.0076 J 

0.0O06 U 

0.0006 U 

0.0006 U 

0.00266 U 

0.13 U 

0.0066 3 

0.02BB U 

0.0086 U 

0.0076 U 

1 U 

NA 

NA 

NA 

R 

0.6 U 

AOC13/Y6 

SP-DUP-1«IB-1 

1V14/90 

.6 to 1 

Result q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

O006 U 

0.01 U 

0.01 U 

0.0006 U 

0.0006 U 

0.001 U 

0.0006 U 

0.0006 U 

0.0006 U 

0.0006 u 

0.00255 U 

0.001 J 

0.0006 u 

0.0006 U 

0.0006 U 

0.0006 U 

0.016 J 

0.00255 U 

0.13 U 

0.0076 U 

0.0266 U 

0.0086 U 

0.0075 U 

NA 

NA 

NA 

NA 

R 

NA 

AOC13/Z28 

8S-Z28'II-1 

4/8«2 

.5 to l 

Result q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.09 U 

1.8 

0.09 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

SWMU2m2El 

B-2E1*II-1 

7/9/B3 

0 to2 

Result q 

0.002SS U 

0.00255 U 

0.00266 U 

0.00266 U 

0.00266 U 

0.00256 U 

0.00255 U 

0.00265 U 

0.00256 U 

0.00265 U 

0.17 U 

0.17 U 

017 U 

0.17 U 

0.116 U 

0.024 J 

0.028 J 

a i 7 U 

0.115 U 

0.17 U 

0.072 J 

017 U 

0.1 U 

0.17 U 

0.17 U 

0.1 U 

0.17 U 

0.17 U 

0.17 U 

0.17 U 

0.17 U 

0.17 U 

0.17 U 

0.17 U 

017 U 

0.335 U 

0.85 U 

0.17 U 

017 U 

017 U 

NA 

0.17 U 

017 U 

0.17 U 

NA 

NA 

NA 

NA 

0.017 U 

0.16 J 

0.13 

0.0017 U 

0.0017 U 

0.0017 U 

0.00086 U 

0.00085 U 

0.00086 U 

0.00085 U 

0.0017 U 

0.0017 U 

0.00086 U 

0.00085 U 

0.0008S U 

0.00086 U 

0.0086 U 

0.0086 U 

017 U 

0.0086 U 

0.0085 U 

0.0085 U 

NA 

0.73 J 

0.0000386 U 

0.0000386 U 

0.0007 U 

0.000096 F 

0.17 U 

SWMU2m2FJ 

B-2F1'II-1 

7/9/93 

0 to2 

Result q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.176 U 

0.176 U 

0.176 U 

0.034 J 

0.23 J 

0.26 

0.37 

0.13 J 

0.16 J 

0.175 U 

0.13 J 

0.27 J 

0.105 U 

0.47 

0.175 U 

0.14 J 

0176 U 

0.18 J 

0.47 

0.176 U 

0176 U 

017S U 

0.17B U 

0.17B U 

0.17S U 

0.3B U 

0.9 U 

0.17B U 

0.17S U 

0.176 U 

NA 

0.176 U 

0.17B U 

0.17S U 

NA 

NA 

NA 

NA 

0.0176 U 

0.19 

0.24 

0.0017B U 

0.00176 U 

0.00176 U 

0.0009 U 

0.0009 U 

0.0OO9 U 

O.0OO9 U 

0.00176 U 

0.00176 U 

0.0009 U 

0.0009 U 

0.0009 U 

0.0009 U 

0.009 U 

0.47 D 

0.176 U 

0.009 U 

0.009 U 

NA 

NA 

NA 

NA 

NA • 

NA 

NA 

0.176 U 

5WMU3m3E 

B-3El*n-l 

7/12«3 

Ote2 

Result q 

0.002S6 U 

0.002SS U 

0.00S4 

0.00266 U 

0.00266 U 

0.00266 U 

0.002BB U 

0.002S6 U 

0.0O266 U 

0.00266 U 

0.17 U 

0.17 U 

0.17 U 

0.17 U 

0.116 U 

0.116 U 

0.116 U 

017 U 

0.116 U 

0.17 U 

0.092 J 

0.17 U 

0.1 U 

0.17 U 

017 U 

0.1 U 

0.17 U 

0.17 U 

0.17 U 

0.17 U 

0.17 U 

0.17 U 

0.17 U 

0.17 U 

0.17 U 

0.336 U 

0.8 J 

0.17 U 

0.17 U 

0.77 

NA 

0.17 U 

0.17 U 

0.17 U 

NA 

NA 

NA 

NA 

0.17 U 

Z3 

3.2 

0.017 U 

0.017 U 

0.017 U 

0.0086 U 

0.0086 U 

0.0086 U 

O.OOSS U 

0.017 U 

0.017 U 

O.OOSS U 

0.0086 U 

0.0086 U 

0.0086 U 

0.086 U 

0.085 U 

0.17 U 

0.0085 U 

0.0086 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.17 U 

SWMU3/B3F1 

B-3F1-II-1 

7/12/93 

Oto2 

Result q 

0.00266 U 

0.002SS U 

0.0056 

0.00256 U 

0.00266 U 

0.00266 U 

0.00255 U 

0.00266 U 

0.00266 U 

0.00266 U 

0.17 U 

0.17 U 

0.17 U 

0.17 U 

0.116 U 

0.046 J 

0.O48 J 

0.17 U 

0.116 U 

0.17 U 

0.12 J 

0.17 U 

0.1 U 

0.061 J 

0.17 U 

0.1 U 

0.17 U 

017 U 

0.061 J 

0.17 U 

0.17 U 

0.17 U 

0.17 U 

017 U 

0.17 U 

0.046 J 

0.89 3 

0.17 U 

017 U 

017 U 

NA 

0.17 U 

0.17 U 

0.17 U 

NA 

NA 

NA 

2.6 

0.17 U 

6.3 

3 

0.017 U 

0.017 U 

0.017 U 

0.0085 U 

0.0085 U 

0.0085 U 

0.0086 U 

0.017 U 

0.017 U 

0.0086 U 

0.0086 U 

0.0085 U 

0.0085 U 

0.085 U 

0.29 

0.17 U 

0.0085 U 

0.0086 U 

NA 

NA 

0.4 J 

0.0000385 U 

0.0000386 U 

0.00065 U 

0.00019 J 

0.17 U 

3WMU3«3G 

B-3G1-II.1 

7/12«3 

0to2 

Result q 

0.0026 U 

0.0028 U 

0.0026 U 

0.0026 U 

0.0026 U 

0.0026 U 

0.0026 U 

0.0028 U 

0.0026 U 

0.0026 U 

0.17 U 

0.17 U 

0.18 J 

0.083 3 

0.62 

0.88 J 

12 3 

0.62 J 

0.51 J 

0.17 U 

0.17 J 

0.69 

013 J 

0.81 

0.17 U 

0.64 3 

0.17 U 

0.093 J 

I J 

0.17 U 

0.17 U 

0.17 U 

0.17 U 

0.17 U 

0.17 U 

0.84 U 

0.9 U 

0.17 U 

0.17 U 

O092 J 

NA 

017 U 

0.17 U 

017 U 

NA 

NA 

NA 

NA 

0.017 U 

0.99 3 

0.017 U 

0.0017 U 

0.0017 U 

0.0017 U 

0.00085 U 

0.00085 U 

0.00086 U 

0.00085 U 

0.0017 U 

0.0017 U 

0.00085 U 

0.00085 U 

0.00085 U 

0.00086 U 

0.0085 U 

0.12 J 

0.17 U 

OOOSS U 

0.0086 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.17 U 

SWMU3/B3I: 

B-311-n-l 

7/13fl3 

0to2 

Result q 

0.0028 U 

0.0026 U 

0.0026 U 

0.0026 U 

0.0026 U 

0.0028 U 

0.0026 U 

0.0028 U 

0.0026 U 

00026 U 

O.n u 
018 J 

0.048 J 

0.38 

1.4 J 

1.4 J 

2 J 

0.83 J 

0.84 J 

0.17 U 

0.4 J 

I J J 

0.2 J 

2.2 

0.12 J 

0.86 J 

0.037 J 

1.6 

4.6 J 

0.19 J 

0.17 U 

0.17 U 

0.17 U 

0.17 U 

0.17 U 

0.046 J 

0.9 U 

017 U 

0.17 U 

017 U 

NA 

0.17 U 

017 U 

0.17 U 

NA 

.... 
NA 

NA 

NA 

0.085 U 

4.8 J 

0.086 U 

0.0085 U 

0.0086 U 

0.0086 U 

00044 U 

0.0044 U 

0.0044 U 

0.0044 U 

0.0086 U 

0.0086 U 

0.0044 U 

0.028 3 

0.0044 U 

0.0044 U 

0.0O44 U 

0 2 7 3 

0.17 U 

0.009 U 

0.009 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.066 J 

AU r e m i t s in mg/kg (ppm). 

AU undetected resul ts listed at half-detection limit. 

U - Undetected. 

J • Est imated result . 

R . Rejected result . 

NA - Not analyzed. 

P - Est imated maximum concentration. 
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TABLE 4-22 
CRANSTON SITE 
PRODUCTION yOlEA 
SHALLOW SOIL 
ORGANIC DATA 

r-' 1 
: , ; . i^ 

7/25/95 4 J3PM 

A R E A « U B A R E A 

SAMPLE ID 

SAMPLE DATE 

DEPTH RANGE (ft) 

V O L A T I L E O R O A N I C S 

HALOGENATED 

82403 

82408 

82408 

82403 

82403 

CHLOROBENZENE 

CHLOROFORM 

METHYLENE C H L O R r o E 

TRICHLOROFLUOROMETHANE 

TETRACHLOROETHENE 

AROMATICS 

82403 

82403 

82403 

82403 

82403 

ETHYLBENZENE 

MftP-XYLENE 

O-XYLENE 

STTYRENE 

TOLUENE 

B E M I - V O L A T I L B O R O A N I C S 

B A B E N E U T R A L S 

PAHs 

82703 

8270S 

82703 

82708 

82703 

82703 

8270S 

8270S 

82708 

82703 

82708 

82708 

82703 

82703 

82708 

8270S 

82708 

82708 

82708 

2-METHYLNAPHTHALENE 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZOCAIANTHRACENE 

BENZO(A)PYRENE 

BENZCXBIFLUORANTHENE 

BENZOCG,H,I)PERYLENE 

BENZOOOFLUORANTHENE 

BIS(2-CHL0R0ETHYL)ETHER 

BIS(2-ETHYLHEXYL)PHTHALATE 

CHRYSENE 

DIBENZ(A,H)ANTHRACENE 

FLUORANTHENE 

FLUORENE 

INDENO< 1,2,3-CD)PYRENE 

NAPHTHALENE 

PHENANTHRENE 

PYRENE 

82703 

82703 

82708 

82703 

BUTYLBENZYLPHTHALATE 

DI-N-BUTYLPHTHALATE 

DI-N-OCTYLPHTHALATE 

DIMETHYLPHTHALATE 

HALOGENATED 

82703 

82703 

82708 

U - D I C H L O R O B E N Z E N E 

1,4-DICHLOROBENZENE 

4-CHLOROANILINE 

O T H E R BASE NEUTRALS 

82708 

182703 

2-NTTROANlLINE 

NITROBENZENE 

A C m E X T R A C T A B L E S 

PHENOLS 

82708 

82703 

82703 

8270S 

2,4-DIMETHYLPHENOL 

344-METHYLPHENOL 

4-METHYLPHENOL 

PHENOL 

O T H E R ACID EXTRACTABLES 

8270S 

82703 

82703 

ACETOPHENONE 

ANILINE 

BUTAZOLIDIN 

F D < O B R P R I N T C O M P O U N D S 

82708 

82703 

82703 

m C A S A N DP-300 

TINUVIN 327 

TINUVIN 328 

P C B s 

80808 

80803 

80808 

PCB-1248 

PCB-1264 

PCB-1260 

O R O A N O C H L O R I N E P E S T I C I D E S 

80808 

80803 

80808 

80808 

80803 

8080S 

80803 

80803 

80803 

8080S 

80803 

8080S 

80803 

80803 

80803 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

ALDRIN 

ALPHA-BHC 

ALPHA-CHLORDANE 

DELTA-BHC 

ENDOSULFAN SULFATE 

ENDRIN ALDEHYDE 

OAMMA-BHC 

G/UiOHA-CHLORDANE 

HEPTACHLOR 

HEPTACHLOR EPOXTOE 

KEPONE 

METHOXYCHLOR 

O R O A N O P H O S P H O R U S P E S T I C I D E S 

814Z8 

814Z3 

814Z8 

PAMPHUR 

METHYL PARATHION 

SULFOTEPP 

H E R B I C I D E S 

S16ZS 

815ZS 

2,4,5-TP (SILVEX) 

DINOSEB 

CHLORntATED DIOXINS AND FURANS 
82703 

SOWZS 

SOWZS 

SOWZS 

SOWZS 

82703 

TRCDF 

1A3,4,6,7,8-HPCDD 

HPCDD 

OCDD 

TCDF 

DIBENZOFURAN 

SWMU7/B7B 

B-7B'IB-1 

11/2(VB0 

0 t o 2 

Result q 

0.066 U 

0.056 U 

0.16S U 

0.106 U 

0.066 U 

0.12 

0.43 

on 
0.049 J 

4.6 J 

5.5 U 

6.6 U 

6.6 U 

5.6 U 

6.6 U 

5.5 U 

B.B U 

6.6 U 

6.6 U 

5.5 U 

5.5 U 

6.6 U 

6.6 U 

6.6 U 

6.6 U 

6.6 U 

6.6 U 

5.5 U 

5.5 U 

5.6 U 

6.6 U 

6.6 U 

6.6 U 

S.B U 

B.S U 

6.6 U 

26.6 U 

S.S U 

S.B U 

NA 

SB U 

6.6 U 

6.6 U 

6.6 U 

26.6 U 

26.6 U 

26.6 U 

NA 

O.OS U 

6.2 

0.106 U 

0.006 U 

0.006 U 

0.0105 U 

0.006 U 

O.OOS U 

O.OOS U 

0.006 U 

0.028 U 

O.OIOS U 

O.OOS U 

0.006 U 

o.oe» u 
O.OOS u 

0.006 U 

0.026 U 

O0062 3 

O.OOS U 

0.0266 U 

0.009 U 

0.008 U 

10.5 U 

NA 

NA 

NA 

R 

5.5 U 

3WMU7/B7B 

B-7B'IB-2 

O t o 2 

Result q 

0.066 U 

0.066 U 

0.06 U 

0.11 U 

0.066 U 

0.021 J 

0.16 

0.048 J 

0.066 U 

0.024 J 

0.66 U 

0.66 U 

0.66 U 

0.65 U 

0.56 U 

0.66 U 

0.6S U 

O.BB U 

0.66 U 

0.6S U 

0.66 U 

O.BB U 

0.66 U 

0.31 J 

O.SB U 

0.66 U 

0.092 J 

0.66 U 

0.34 J 

0.66 U 

O.SS U 

O.BB U 

O.BB U 

0.66 U 

O.SS U 

O.BB U 

2.76 U 

0 6 6 U 

0.66 U 

NA 

0.55 U 

0.55 U 

0.66 U 

0.55 U 

2.76 U 

2.76 U 

2.75 U 

NA 

0.27S U 

6 

0.66 U 

0.0275 U 

0.027B U 

0.066 U 

0.0276 U 

0.027B U 

0.0276 U 

0.0276 U 

0.135 U 

0.055 U 

0.0276 U 

0.0276 U 

0.014 J 

0.0275 U 

0.0276 U 

0.186 U 

0.14 U 

0.0086 U 

0.0275 U 

0.0096 U 

0.0087 J 

2.4 

NA 

NA 

NA 

R 

0.66 U 

SWMU7/B7D: 

B - T D l ' I M 

7/2OTa 

O t o 2 

Result q 

0.0026S U 

0.0026B U 

0.0026B U 

0.00266 U 

0.00265 U 

0.00266 U 

0.002BB U 

0.002SS U 

0.002BB U 

0.00266 U 

0.17 U 

0.17 U 

0.17 U 

0.17 U 

0.116 U 

0 1 1 6 U 

0.027 J 

0.17 U 

0 1 1 6 U 

0.17 U 

0.17 U 

0.17 U 

0.1 U 

0.17 U 

0.17 U 

0.1 U 

0.17 U 

0.17 U 

0.17 U 

0.17 U 

0.17 U 

0.17 U 

0.17 U 

0.17 U 

0.17 U 

0.336 U 

0 1 8 J 

0.17 U 

0.17 U 

0 0 2 3 J 

NA 

0.17 U 

0.17 U 

0.17 U 

NA 

NA 

NA 

B.l 

0.33B U 

2.2 J 

8.1 J 

0.033S U 

0.0336 U 

0.0336 U 

0.0176 U 

0.0176 U 

0.0176 U 

0.0176 U 

0.0336 U 

0.0335 U 

0.0176 U 

0.0176 U 

0.0176 U 

0.0176 U 

0.17B U 

0.17B U 

0.17 U 

O.OOSS U 

0.0086 U 

NA 

NA 

0 U 

0.000066 U 

0.000066 U 

0.000385 U 

0.00007 U 

0.17 U 

SWMU7/B7D: 

B-DUP2' I I - I 

7 /23«3 

0 t o 2 

Result q 

0.00265 U 

0.00266 U 

0.00266 U 

0.00266 U 

0.00255 U 

0.00266 U 

0.021 J 

0.00265 U 

0.00265 U 

000266 U 

0 1 7 U 

0.067 J 

0 1 7 U 

0.14 J 

0.16 J 

0.14 J 

0.18 J 

0.17 U 

0.074 J 

0.17 U 

0.17 U 

0 1 6 J 

0.1 U 

0.47 J 

0.053 3 

0.046 3 

O . n U 

0.62 

0.43 3 

0.17 U 

0.17 U 

0 1 7 U 

0.17 U 

0.17 U 

0.17 U 

0.336 U 

0.088 5 

0.17 U 

0.17 U 

. . 0.17 U 

NA 

0.17 U 

0.17 U 

0.17 U 

NA 

NA 

NA 

6.9 

0 1 7 U 

1.4 

2.7 J 

0.017 U 

0.017 U 

0.017 U 

0.0085 U 

0.0086 U 

0.0086 U 

0.0085 U 

0.017 U 

0.017 U 

0.0086 U 

0.0086 U 

0.0086 U 

0.0085 U 

0.085 U 

0.086 U 

0.17 U 

0.0086 U 

0.0086 U 

NA 

NA 

0 U 

0.0000386 U 

0.0000386 U 

0.00O46 J 

0.00013 J 

0.036 J 

3WMU7/B7E1 

B-7EI*II-1 

7/23«3 

0 t o 2 

Result q 

0.0026 U 

0.0026 U 

0.0026 U 

0.0026 U 

0.0026 U 

0.0026 U 

0.0087 

0.0026 U 

0.0026 U 

0.0026 U 

0 1 7 U 

0.17 U 

0.17 U 

0.17 U 

0 1 2 U 

0 1 2 U 

0.12 U 

0 1 7 U 

0 1 2 U 

0.17 U 

0 1 7 U 

0.17 U 

O106 U 

0.17 U 

0.17 U 

O106 U 

on u 
0.17 U 

0.17 U 

0.17 U 

0.17 U 

0.17 U 

0 1 7 U 

0.17 U 

0.17 U 

0.346 U 

0.9 U 

0.17 U 

0 1 7 U 

0.17 U 

NA 

O . n U 

0.17 U 

0.17 U 

NA 

NA 

NA 

NA 

0.086 U 

0.62 

0.83 

0.0086 U 

0.0085 U 

0 0 0 8 5 U 

0.0044 U 

0.0044 U 

0.0044 U 

0.0044 U 

0.0085 U 

0.0086 U 

0.0044 U 

0.0099 J 

0.0044 U 

0.0044 U 

0.044 U 

0.044 U 

0 1 7 U 

0.009 U 

0.009 U 

NA 

' NA 

NA 

NA 

NA 

NA 

NA 

0.17 U 

SWMU7/B7P1 

B-7FI ' I I -1 

7/S3W8 

0 t o 2 

Result q 

0.0028 U 

0.0026 U 

0.0026 U 

0.0028 U 

0.0026 U 

0.0026 U 

0.0026 U 

. 0.0026 U 

0.0026 U 

0.0068 J 

0.063 J 

0.071 J 

0.066 J 

0.26 3 

0.74 

0.69 

1 

0.36 

0.37 

0.17 U 

0.17 U 

0.86 

on J 
1.9 

0.086 3 

0.33 

0.078 J 

1.2 

2 

0.17 U 

0.17 U 

0 1 7 U 

0.17 U 

0 1 7 U 

0 1 7 U 

0.34 U 

0.9 U 

0 1 7 U 

0 1 7 U 

0.17 U 

. NA 

0.17 U 

0.17 U 

0.17 U 

NA 

NA 

NA 

NA 

0.017 U 

0.017 U 

0.017 U 

0.0017 U 

0.0017 U 

0.0017 U 

0.0009 U 

0.0009 U 

0.0026 

0.0009 U 

0.0017 U 

0.0017 U 

0.0009 U 

0.0017 U 

0.0009 U 

0.0009 U 

0.009 U 

0.009 U 

0.17 U 

0.009 U 

0.009 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.087 J 

SWMU7/B701 

B-7G1'II-1 

7/23ffl3 

0 t o 2 

Reault q 

0.0026 U 

0.0026 U 

0.0028 U 

0.0026 U 

0.0026 U 

0.0026 U 

0.0026 U 

O0026 U 

0.0026 U 

0.0026 U 

0.17 U 

0.17 U 

0.17 U 

0.044 J 

0 1 2 U 

0.26 J 

0.41 J 

0.13 J 

0.16 J 

0.17 U 

0.17 U 

0.23 J 

0.106 U 

0.46 

0.17 U 

0.13 J 

0 1 7 U 

0 1 8 J 

0.72 J 

0.063 J 

0.17 U 

0.17 U 

0.17 U 

0.17 U 

0.17 U 

0.345 U 

0 3 6 J 

0.17 U 

0.17 U 

0.17 U 

NA 

0.17 U 

0.17 U 

0 1 7 U 

NA 

NA 

NA 

NA 

O086 U 

2.2 

0.086 U 

0.0085 U 

0.0085 U 

0.0086 U 

0.0044 U 

0.0044 U 

0.0044 U 

0.0044 U 

0.0085 U 

0.0086 U 

0.0044 U 

0.037 J 

0.0O44 U 

0.0044 U 

0.0044 U 

0.0044 U 

0.17 U 

0.009 U 

0.009 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.17 U 

SWMU7/B7H 

B - r H l ' I M 

7/23/B3 

0 t o 2 

Result q 

0.0027 

0.0027 

0.0027 

0.0027 

0.0027 

U 

U 

u 
u 
u 

0.0027 

0.0027 

0.0027 

0.0027 

0.0027 

u 
u 
u 
u 
u 

0.038 

0.176 

0.176 

0.044 

0.22 

0.23 

3 

u 
u 
J 

J 

J 

0.36 

0.16 

0.12 

0.176 

0.176 

0.24 

0.046 

3 

3 

U 

U 

J 

J 

0.43 

0.176 

0.13 

0.033 

0 1 4 

U 

J 

J 

J 

0.48 

0.096 

0.176 

ons 
ons 

J 

u 
u 
u 

0.176 

0.176 

on 

u 
u 
J 

0.066 

0 1 7 5 

J 

u 

0.176 

O063 

u 
J 

NA 

0.176 " 

0.176 

0.23 

u 
J 

NA 

NA 

NA 

NA 

0.176 

4.2 

0.175 

u 
J 

u 

0.0176 

0.0176 

0.0176 

0.009 

0.009 

0.009 

0.009 

O0176 

0.0176 

0.009 

0.028 

0.009 

0.009 

0.09 

1.2 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
J 

u 
u 
u 
J 

0.176 

0.009 

0.009 

u 
u 
u 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 1 7 6 i l 

S W M U 8 « 8 A 

B-SA'IB-I 

ivimo 
O t o 2 

Result q 

0.066 U 

0.066 U 

0.136 U 

O . n U 

0.066 U 

0.26 

1.1 

0.33 

0.055 U 

4.4 J 

0.66 U 

0.15 J 

0.66 U 

0.36 3 

1.2 

1.3 

2.1 

0.97 J 

2.7 

0.66 U 

0.56 U 

1.4 

0.3 J 

2.4 

0.096 J 

0.9 J 

0.096 J 

1.2 

2.1 

0.11 J 

0.66 U 

0.66 U 

0.66 U 

0.66 U 

0.66 U 

0.66 U 

2.7 U 

0.12 J 

0.66 U 

NA 

0 6 6 U 

0.66 U 

0.66 U 

0.66 U 

2.7 U 

2.7 U 

R 

NA 

0.026 U 

1.8 

0.06 U 

0.0026 U 

0.0026 U 

O.OOS U 

0.0026 U 

0.0026 U 

0.0026 U 

0.0026 U 

0.013 U 

O.OOS U 

0.0026 U 

0.0026 U 

0.0026 U 

0.0026 U 

0.0026 U 

0.013 U 

0.136 U 

0.00B6 J 

0.027 U 

0.0086 U 

0.0076 U 

1.2 J 

NA 

NA 

NA 

R 

0.068 J 

SWMU8/B8B 

B - S B ' m - l 

11/201/90 

0 t e 2 

Result q 

8.6 U 

e.s U 
6.6 U 

13.6 U 

6.6 U 

60 

400 

120 

6.6 U 

4.6 J 

6 U 

6 U 

6 U 

5 U 

1 J 

5 U 

1.9 J 

6 U 

2.4 J 

6 U 

6 U 

1.2 J 

6 U 

1.8 J 

5 U 

5 U 

0.68 J 

1.1 J 

1.7 J 

6 U 

6 U 

6 U 

6 U 

6 U 

6 U 

6 U 

26 U 

6 U 

5 U 

NA 

6 U 

6 U 

6 U 

6 U 

26 U 

26 U 

26 U 

NA 

0.266 U 

0.66 U 

0.55 U 

0.0265 U 

0.0266 U 

0.066 U 

0.0266 U 

0.0266 U 

0.0266 U 

0.0266 U 

0.13 U 

0.066 U 

0.0266 U 

0.0266 U 

0.0265 U 

0.0265 U 

0.0266 U 

0 1 8 U 

0.27 U 

0.016 U 

0.065 U 

0.009 U 

0.007B U 

10.6 U 

NA 

NA 

NA 

R 

S U 

SWMUSmSB 

B-8B'IB-2 

3/14/91 

0 t o 2 

Result q 

0.066 U 

O.OBS U 

O.OBS U 

on u 
O.OBB U 

0.029 3 

0.14 

O.OS J 

O.OBB U 

0.066 U 

0.65 U 

0.66 U 

0.66 U 

0.18 .1 

0.6 J 

0.66 J 

0.0 3 

0.46 J 

1.1 

0.65 U 

0.66 U 

0.66 J 

0.66 U 

1.3 

0.65 U 

0.32 J 

0.66 U 

0.77 J 

1.1 

0.56 U 

0.66 U 

0.66 U 

O.SB U 

0.12 J 

O.BB U 

0.56 U 

2.8 U 

0 1 4 J 

O.SB U 

NA 

0.66 U 

0.6B U 

O.SB U 

0.66 U 

2.8 U 

0.67 3 

2.8 U 

NA 

0.28 U 

12 J 

0.65 U 

0.028 U 

0.028 U 

0.066 U 

0.028 U 

0.028 U 

0.028 U 

0.028 U 

0.14 U 

0.066 U 

0.028 U 

0.028 U 

0.028 U 

0.028 U 

0.028 U 

0 1 4 U 

0 1 4 U 

0.0086 U 

0.028 U 

O006 J 

O0086 U 

I.I U 

NA 

NA 

NA 

R 

0.06 J 

swMUa^D: 
B-8D1*II-I 

7/24/93 

O t o S 

Resul t q 

0.0026 U 

0.0026 U 

0.0084 J 

0.0026 U 

0.0026 U 

0.0026 U 

O016 3 

0.0026 U 

0.0026 U 

0.0026 U 

0.17 U 

0.071 J 

0.17 U 

0.32 J 

1 J 

1.1 J 

1.4 J 

0.7 J 

0.63 J 

0.17 U 

0.69 J 

1.2 J 

0.106 U 

1.8 

0.079 3 

0.67 J 

0.17 U 

1.2 

3.8 J 

0.8 J 

0.069 J 

on U 
on u 

0.17 U 

0.17 U 

0.34B U 

0.9 U 

on u 

0.17 U 

0.17 U 

NA 

0.17 U 

0.17 U 

0.17 U 

NA 

NA 

NA 

NA 

0.017 U 

0.062 

0.017 U 

0.0017 U 

0.0017 U 

0.0017 U 

0.0009 U 

0.0009 U 

0.0009 U 

0.0009 U 

0.0017 U 

0.0017 U 

0.0009 U 

0 0 0 0 9 U 

0.0009 U 

0.0009 U 

0.009 U 

0.009 U 

0.17 U 

0.009 U 

0.009 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.036 J 

swMuamsFi 
B - S P I ' I I - l 

7 /24«3 

0 t o 2 

Resul t q 

0.0028 U 

0.0026 U 

0.0087 

0.0026 U 

0.0026 U 

0.0026 U 

0.007 

0.0026 U 

0.0026 U 

0.007 

0.17 U 

0.079 J 

0.14 J 

0.28 J 

1.2 

1.6 

2 

0.87 

0.84 

0.17 U 

0.29 J 

1.8 

0.28 

1.2 

0.099 J 

0.92 

0.049 J 

0.66 

2.7 

0.26 J 

0.046 J 

0.17 U 

0.17 U 

0.17 U 

0.17 U 

0.076 J 

0.2 J 

O081 J 

0.11 J 

0.045 J 

NA 

0.17 U 

0.048 J 

0.17 U 

NA 

NA 

NA 

NA 

0.086 U 

L l 

0.086 U 

O.OOSS U 

O.OOSS U 

O.OOSS U 

O0044 U 

0.0O44 U 

0.0O44 U 

0.0O44 U 

0.0086 U 

0.0086 U 

0.0044 U 

0.0044 U 

0.0044 U 

O0044 U 

0.044 U 

oil** U 

0.17 U 

0.009 U 

0.009 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.054 3 

SWMU8/B8G1 

B-SGl ' I I - I 

7/24rt3 

0 t o 2 

Result q 

0.00286 U 

0.00266 U 

o.ooes 
0.00266 U 

0.0026B U 

0.00266 U 

0.006 

0.0026B U 

0.00266 U 

0.00266 U 

0.094 J 

0.21 J 

0.175 U 

0.84 

3 J 

3.1 J 

4 J 

1.8 J 

1.4 J 

0.176 U 

0.49 3 

3.3 J 

0.106 U 

4.1 

O l S 3 

1.7 J 

0.06 J 

2 

6.7 

0.16 3 

0.069 J 

0 1 7 5 U 

0.176 U 

0.176 U 

0.176 U 

0.64 J 

0.044 J 

0.176 U 

0.175 U 

0.175 U 

NA 

0.175 U 

0.176 U 

0.176 U 

NA 

NA 

NA 

NA 

0.36 U 

7 J 

0.36 U 

0.036 U 

0.035 U 

0.035 U 

0.018 U 

0.018 U 

0.018 U 

OOIS U 

0.036 U 

0.035 U 

0.018 U 

0.14 3 

0.018 U 

0.018 U 

0.18 U 

0.96 J 

0.175 U 

0.009 U 

0.009 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.11 J 

SWMUa/B8H 

B - S H l ' n - l 

7/2Vg3 

0 t o 2 

Result q 

0.00265 U 

0.00265 U 

0.0089 

0.00266 U 

0.00266 U 

0.00265 U 

0.0085 

0.00266 U 

0.00266 U 

0.00265 U 

0.175 U 

0.12 J 

0.176 U 

0.39 

1.1 J 

0.99 J 

1.2 J 

0.49 3 

0.64 J 

0.175 U 

O061 J 

1.1 J 

0.106 U 

2 

0.13 3 

0.64 3 

0.176 U 

1.4 

2.7 J 

0.042 J 

O062 J 

onB U 
0.176 U 

0.176 U 

0.176 U 

0 J 4 B U 

0.0 U 

0.176 U 

0.176 U 

0.176 U 

NA 

0.17B U 

0.176 U 

0.176 U 

NA 

0.176 U 

NA 

NA 

0.0176 U 

0.4 J 

0.0175 U 

0.00175 U 

0.00175 U 

0.00176 U 

0.0009 U 

0.0009 U 

0.0009 U 

0.00O9 U 

0.00176 U 

0.00176 U 

0.0009 U 

0.0009 U 

0.0009 U 

0.0009 U 

0.009 U 

3.8 

0.175 U 

0.009 U 

0.009 U 

0.009 U 

NA 

0 U 

0.000145 U 

0.000146 U 

0.000436 U 

0.000166 U 

0.061 J 

AU results in mg/kg (ppm). 

AU undetected results listed at half-detection limit. 

U - Undetected. 

J - Estimated result. 

R • R^ected result. 

NA • Not analyzed. 

F • Estimated maximum concentration. 
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TABLE4-22 
CRANSTON SITE 
PRODUCnONAREA 
SHALLOW s o n , 
ORGANIC DATA 

7/25/95 4:53 PM 

AREA/SUB AREA 

SAMPLE ID 

SAMPLE DATE 

DEPTH RANGE (ft) 

V O L A T I L E O R O A N I C S 

HALOGENATED 

82408 CHLOROBENZENE 

182408 CHLOROFORM 

82403 METHYLENE CHLORIDE 

82408 TRICHLOROFLUOROMETHANE 

82403 TETRACHLOROETHENE 

AROMATICS 

82408 ETHYLBENZENE 

!82408 M4P-XYLENE 

82408 O-XYLENE 

82408 STYRENE 

82403 TOLUENE 

S E M I - V O L A T I L B O R G A N I C S 

B A S E N E U T R A L S 

PARS 

8270S 2-METHYLNAPHTHALENE 

'82709 ACENAPHTHENE 

8270S ACENAPHTHYLENE 

82708 ANTHRACENE 

82708 BENZO(A)ANTHRACENE 

82708 BENZO(A)PYRENE 

82708 BENZO(B)PLUORANTHENE 

8270S BENZCKGADPERYLENE 

8270S BENZCKKJFLUORANTHENE 

82703 BIS(2-CHL0R0ETHYL)ETHER 

8270S BIS(2-ETHYLHEXYL)PHTHALATE 

82708 CHRYSENE 

82708 DIBENZ(AJI)ANTHRACENE 

|8270S FLUORANTHENE 

82708 FLUORENE 

8270S INDEN0(1 ,23-CD)PYRENE 

82703 NAPHTHALENE 

[82703 PHENANTHRENE 

82703 PYRENE 

PHTHALATES 

82703 BUTYLBENZYLPHTHALATE 

82708 DI-N-BUTYLPHTHALATE 

82703 DI-N-OCTYLPHTHALATE 

82708 DIMETHYLPHTHALATE 

HALOGENATED 

8270S U - D I C H L O R O B E N Z E N E 

82708 1,4-DICHLOROBENZENE 

82708 4-CHLOROANILINE 

8270S 2-NrrROANILINE 

82703 NTTROBENZENE 

A C I D E X T R A C T A B L E S 

PHENOLS 

82708 2,4-DIMETHYLPHENOL 

8270S 3ft4-METHYLPHENOL 

82708 4-METHYLPHENOL 

82703 PHENOL 

82703 ACETOPHENONE 

82703 ANILINE 

82703 B U T A Z O L r o m 

F I N O E R P R I N T C O M P O U N D S 

82703 IRGASAN DP-300 

82703 TINUVIN 327 

82703 TINUVIN 328 

P C B s 

80808 PCB-1248 

80808 PCB-1264 

80803 PCB-1260 

O R O A N O C H L O R I N E P E S T I C I D E S 

80808 4,4'-DDD 

80808 4,4'-DDE 

SOSOS 4,4'-DDT 

SOSOS ALDRIN 

80808 ALPHA-BHC 

80808 ALPHA-CHLORDANE 

80803 DELTA-BHC 

80808 ENDOSULFAN SULFATE 

SOSOS ENDRIN ALDEHYDE 

8080S GAMMA-BHC 

80808 GAMMA-CHLORDANE 

80803 HEPTACHLOR 

80803 HEPTACHLOR EPOXTOE 

80808 KEPONE 

80808 METHOXYCHLOR 

O R O A N O P H O S P H O R U S P E S T I C I D E S 

814ZS FAMPHUR 

814Z3 METHYL PARATHION 

814Z8 S U L F O T E P P 

H E R B I C I D E S 

816Z8 2,4,6-TP (SILVEX) 

816Z8 DINOSEB 

C H L O R I N A T E D D I O X I N S A N D F U R A N S 

82703 TRCDF 

SOWZS 1.2,3,4,6,7,8-HPCDD 

SOWZS HPCDD 

SOWZS OCDD 

SOWZS TCDF 

82708 DIBENZOFURAN 

ALL SWMDs AND A O C 1 3 SUMMARY 

F « , u , u e y 

of 

Detection 

7 

1 

6 

3 

1 

10 

27 

19 

2 

18 

4 

10 

S 

24 

28 

27 

30 

21 

27 

1 

16 

28 

10 

33 

12 

21 

14 

28 

32 

13 

8 

0 

1 

2 

1 

S 

8 

3 

1 

S 

1 

1 

1 

1 

1 

8 

1 

3 

39 

94 

7 

1 

0 

0 

1 

2 

2 

1 

0 

1 

2 

7 

- 1 

0 

1 

7 

2 

2 

1 

1 

8 

8 

0 

0 

1 

3 

12 

Average 

Detected 

0.0917 

0.034 

0.00776 

0.23 

0.069 

6.06 

14.9 

6.37 

0.044 

0.82 

0.144 

0.121 

0.0964 

0.312 

0.988 

0.941 

1.41 

0.832 

1.46 

0.68 

1.08 

1.11 

0.263 

1.6 

0.0941 

0.68 

0.197 

0.967 

1.76 

2.93 

0.394 

0.26 

0.12 

0.24 

0.19B 

0 2 S 2 

0.114 

0.11 

0.197 

0.24 

0.63 

0.048 

0.23 

6.2 

2.06 

6.2 

4.63 

134 

16.8 

2.31 

0.0033 

0.0036 

O.0OB7S 

0 0 0 6 1 

0.0024 

0.001 

0.0033 

0.279 

0.014 

0.016 

0.987 

0.0111 

0.00606 

0.0094 

0.006 

0.00603 

1.99 

0.00048 

0.000138 

0.0713 

Average 

Reported 

( w i t h l f l 

dstMtini limit) 

0.203 

0.196 

0.280 

0.413 

0.197 

1.29 

10.1 

8.03 

0.196 

0.393 

1.26 

1.24 

1.26 

0.881 

1.14 

1.29 

1.67 

1.36 

1.6 

1.28 

1.09 

1.24 

1.23 

1.6 

1.21 

1.33 

0.83 

1.15 

1.82 

1.83 

0.099 

1.28 

1.21 

1.25 

1.27 

1.32 

8.26 

1.26 

1.27 

. 0.179 

1.97 

1.28 

1.27 

1.28 

9.98 

9.42 

9.27 

4.63 

51.9 

15.8 

2.94 

0.0399 

0.0398 

0.0589 

0.0302 

0.0303 

0 0 3 0 4 

0.0302 

0.116 

0.0689 

0.0303 

0.0669 

0.0299 

0.0302 

0.127 

0.364 

0.147 

000861 

0.0206 

0.00906 

0.00773 

2.93 

0.0000661 

0.0000661 

0.000606 

0.00013 

1.2 

M u d m u m 

Detected 

0.28 

0.034 

0.0096 

0.33 

0.069 

60 

400 

120 

0.040 

4.6 

0.38 

0.21 

0.18 

1.8 

8.1 

3.1 

4.3 

2.9 

5.6 

0.68 

4.1 

3.3 

0.68 

8.4 

0.18 

2.3 

0.68 

5 

6.7 

33 

1.3 

0.25 

0 1 2 

0 2 4 

0.64 

0.89 

0.14 

0.11 

0.77 

0 2 4 

0.83 

0.048 

0.23 

6.2 

4.2 

5.2 

5.9 

4600 

84 

6.1 

0.0033 

0.0036 

0.0099 

O0097 

0.0024 

0.001 

0.0033 

1.7 

0.014 

0.015 

3.6 

0.016 

0.0066 

0.0094 

0.006 

0.0087 

3.9 

0.00046 

0.00019 

0.13 

Minttnum 

Detected 

0.032 

0.034 

0.0064 

0.071 

0.069 

0.0063 

0.006 

0.0093 

0.039 

O0068 

0.038 

0.067 

0.043 

0.034 

0.16 

0.024 

0.027 

0.13 

O074 

0.68 

0 0 6 1 

0.15 

0.048 

0.051 

0.048 

0.046 

0.033 

0.093 

0.061 

0 0 4 2 

0.046 

0.25 

0 1 2 

0.24 

0.046 

0.044 

0.081 

0.11 

0.023 

0.24 

0.83 

0.048 

0.23 

6.2 

0.67 

5.2 

2.6 

0.02 

0.043 

0.13 

0.0033 

0.0036 

0.0016 

O0026 

0.0024 

0.001 

0.0033 

0.0076 

0.014 

0.016 

0.12 

0.0062 

0.0066 

0.0094 

0.006 

0.0024 

0 4 

0.00O46 

0.000096 

0.035 

A0I15/1SA 

SF-16A*n-l 

8/10/93 

. S t o l 

Result q 

0.00266 U 

0.002BS U 

0.00266 U 

0.002BB U 

0.00266 U 

0.00255 U 

0.002BB U 

q.00266 U 

0.00266 U 

0.00266 U 

0.17 U 

0.17 U 

0.048 J 

0.039 J 

0.2 J 

0.26 

0.36 

0.16 J 

0 1 2 J 

0.17 U 

0 1 3 

0.36 

0.063 3 

0.62 

O . n U 

0.17 J 

on u 
0.28 J 

0.64 

0.22 J 

0.17 U 

0.17 U 

0.17 U 

on u 
on u 
0.32 J 

0.86 U 

0.17 U 

0.17 U 

0 1 7 U 

NA 

on u 

o.n u 
0.17 U 

NA 

NA 

NA 

NA 

0.017 U 

0.61 

0.017 V 

0.0079 J 

0.0017 U 

0.085 J 

0.00086 U 

0.00086 U 

000086 U 

0.00086 U 

0.02 J 

0.0017 U 

0.00086 U 

0.00085 U 

0.00086 U 

0.00086 U 

O.OOSS U 

0.0086 U 

0.17 U 

0.0086 U 

0.0086 U 

O.OOSS U 

NA 

NA 

0.00007 F 

0.00007 F 

0.00078 J 

0.000012 U 

0.17 U 

AOI16/16B 

SF-16B*II-1 

8/10/93 

. S t o l 

Result q 

0.002SS U 

0.0026B U 

0.002BS U 

0.00266 U 

0.00266 U 

0.00266 U 

0.00266 U 

0.00266 U 

0.00266 U 

0.00266 U 

on U 
0 0 3 J 

0.2 J 

0.23 J 

0.89 

0.96 

1.4 

O.SS J 

0.57 

0.17 U 

0.8 

1.6 

0.18 J 

2.2 

0.1 J 

0.62 J 

0.17 U 

1.2 

2.1 

0.46 

0.17 U 

0.036 J 

0.17 U 

0.17 U 

0 1 7 U 

0.336 U 

0.85 U 

O . n U 

0 1 7 U 

on u 
NA 

0 1 7 U 

0.17 U 

0.17 U 

NA 

NA 

NA 

NA 

0.0336 U 

0.0336 U 

0.0335 U 

0.044 J 

0.02 J 

0.042 J 

0.00175 U 

0.00176 U 

0.036 J 

0.00176 U 

0.036 

0.00336 U 

0.00176 U 

0.028 J 

0.00176 U 

0.024 J 

0.0176 U 

0.017B U 

0.17 U 

0.0086 U 

0.0086 U 

0.0085 U 

NA 

NA 

0.0000346 U 

0.0000346 U 

0.00044 J 

0.000012 U 

0.033 J 

AOI16AIW16S 

SS-MW-16S'IB-1 

12/5/90 

. 6 t o l 

Result q 

0.065 U 

0.066 U 

0.066 U 

0.13 U 

0.065 U 

0.066 U 

0.066 U 

0.065 U 

0.065 U 

0.066 U 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

0 6 U 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

3.1 U 

0.6 U 

0.6 U 

NA 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

3.1 U 

3.1 U 

3.1 U 

NA 

O0066 U 

0.0125 U 

0.0126 U 

0.00066 U 

0.00066 U 

0.00125 U 

0.00066 U 

0.00066 U 

0.00066 U 

0.00065 U 

0.0032 U 

0.00126 U 

0.00065 U 

0.00066 U 

0.00066 U 

0.00065 U 

0.00065 U 

0.0032 U 

0.16 V 

0.0046 J 

0.032 U 

0.011 U 

O0096 U 

1.25 U 

NA 

NA 

NA 

R 

0.6 U 

AOI15MW16S 

S3-MW-16S' IB.2 

3/14/91 

. 6 t o l 

Result q 

0.06 U 

0.06 U 

0.17 U 

0.106 U 

0.05 U 

O.OS U 

0.0082 J 

0.06 U 

0.06 U 

0.014 J 

0.65 U 

0.65 U 

0.65 U 

0.66 U 

0.14 J 

on J 
0.22 J 

0.65 U 

0.29 J 

O.SB U 

0.66 U 

0.18 J 

0.65 U 

0.29 J 

0.66 U 

0.66 U 

0.66 U 

O I 6 J 

0.27 J 

0.55 U 

0.66 U 

0.66 U 

0.56 U 

0.55 U 

0.56 U 

0.66 U 

2.66 U 

0.56 U 

0.55 U 

NA 

0.S6 U 

0.65 U 

0.66 U 

0.66 U 

2.66 U 

2.65 U 

2.65 U 

. NA 

0.0066 U 

oon U 
0.011 u 

0.00066 U 

0.00065 U 

0.0011 U 

0.0O066 U 

0.00066 U 

O0083 

0.0047 

0.0027 U 

0.0026 

0.0016 

0.00056 U 

0.00056 U 

0.022 

0.00065 U 

0.0027 U 

0.136 U 

0.008 U 

.0.027 U 

0.009 U 

0.008 U 

1.06 U 

NA 

NA 

NA 

R 

0.66 U 

A O I I B 8 U U M A R T I 

Frequency 

of 

Detection 

0 

0 

0 

0 

0 

0 

1 

0 

0 

1 

0 

1 

2 

2 

3 

3 

3 

2 

3 

0 

2 

3 

2 

3 

1 

2 

0 

3 

3 

2 

0 

1 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

2 

1 

2 

0 

0 

2 

1 

2 

1 

1 

1 

0 

2 

0 

0 

0 

1 

0 

0 

0 

0 

1 

1 

2 

0 

1 

Average 

Detected 

0.0082 

0.014 

0.03 

0.123 

0 1 3 5 

0.41 

0.44 

0.66 

0.37 

0 3 2 7 

0.486 

0.68 

0.117 

1.04 

O l 

0.396 

0.647 

0.97 

0.34 

0.036 

0.32 

0 6 1 

0.026 

0.02 

0.0636 

0.0222 

0.0047 

0.028 

0.002B 

0.0016 

0.028 

0.023 

0.0046 

0.00007 

0.00007 

0.00061 

0.033 

Average 

Reported 

(with 1/2 

detectioa limit) 

0.03 

0.03 

0.06 

0.06 

0.03 

0.03 

0.0196 

0.03 

0.03 

0.021 

0.373 

0.338 

0.340 

0.866 

0.468 

0.48 

0.646 

0.473 

0 J 9 5 

0.373 

0.62 

0.66 

0.346 

0.928 

0 3 6 6 

0.485 

0.373 

0.66 

0.878 

0.468 

0.373 

0.339 

0.373 

0.373 

0.373 

0.461 

1.86 

0.373 

0.373 

0.17 

0.676 

0.378 

0.373 

0.373 

2.88 

2.88 

2.88 

0.0168 

0.167 

0.0185 

0.0133 

0.00673 

0.0323 

0.00096 

0.00096 

0.0116 

0.00199 

0.0166 

0.0022 

0.00119 

0.00761 

0.O0O95 

0.0119 

0.0068 

0.00798 

0.150 

0.0074 

0.019 

0 0 0 9 2 5 

0.00876 

1.16 

0.0000523 

0.0000623 

0.00061 

0.000012 

0.338 

Msximum 

Detected 

0.0082 

0.014 

0.03 

0.2 

0.23 

0.89 

0.96 

1.4 

0.58 

0 6 7 

0.8 

1.6 

0.18 

2.2 

O l 

0.62 

1.2 

2.1 

0.46 

0.036 

0.32 

0 6 1 

0.044 

0.02 

0.085 

0.036 

0.0047 

0.036 

0.002S 

0.0015 

0.028 

0.024 

0.0046 

0.00007 

0.00007 

0.00078 

0.033 

Minimuin 

Detected | 

0.0082 

0.014 

0.03 

0.046 

0.039 

0.14 

0.11 

0.22 

0 1 6 

0.12 

0.13 . 

0.18 

0.063 

0.29 

0.1 

0 1 7 

0.16 

0.27 

0.22 

0.036 

0.32 

0.61 

0.0079 

0.02 

O042 

0.0083 

0.0047 

0.02 

0.0025 

O.OOIS 

0.028 

0.022 

0.0O46 

0.00007 

0.00007 

0.00044 

0.033 

AU results in mg/kg (ppm). 

AU undetected results listed at half-detection limit. 

U - Undetected. 

J . Estimated result. 

R - Rejected result. 

NA - Not analyied. 

P - Estimated maximum concentration. 
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^ u . 
TABLE 4-23 
CRANSTON SrUE 
PRODUCnONAREA 
DEEP SOIL 
ORGANIC DATA 

7/25/?5 4:56 PM 

AREA/SUB AREA 

SAMPLEID 

SAMPLE DATE 

DEPTH RANGE (ft) 

V O L A T I L E ORGANIC:S 

HALOGENATED 

S240S CHLOROBENZENE 

8J40S MBniYlENBCHLORIDB 

AROMATICS 

S240S ETHYLBENZENE 

8240S M&P-XYLENE 

8240S O-XYLENE 

8240S STYRENE 

8240S TOLUENE 

KETONE/ALDEHYDES 

8240S 2-BUTANONB 

«240S ACETONE 

OTHER VOLATILE ORGANICS 

«J40S N-OCTANE 

824DS 1,4-DlOXANB 

SEMI-VOLATILE ORGANICS 
BASENEUIRALS 

PAHs 

S270S ACENAPHTHENE 

8270S ANIHRACENB 

8270S BENZO(A)AKniRACENE 

8270S BENZO(A)PYRENE 

8270S BENZO(B)FLUORANTHENE 

82708 BENZO(ajlJ)PERYLENE 

82708 BENZO(K)FLUORANTHENE 

S270S CHRYSENE 

8270S DIBENZ(AJ1)ANTHRACENE 

S270S FLUORANTHENE 

S270S FLUORENE 

82708 INDENO(IAJCD)PYRENE 

8270S 2-MBrHYLNAPHTHALENE 

8270S NAPHTHALENE 

«270S PHENANTHRENE 

8270S PYRENE 

PHTHALATES 

S270S BIS(2-BIHYLHEXYL)PHrHALATE 

8270S BUTYLBENZYLPHTHALATE 

8270S DI-N-BUTYLPHTHALATE 

8270S DIETHYLPHTHALATE 

HALOGENATED 

8270S JJ-DICHLOROBENZIDINE 

8Z70S 1,2-DICHLOROBENZENE 

8270S BIS(2-CHL0R0BlHYL)ErHER 

8270S 1A4.TRICHL0R0BENZENE 

SrOS tNTTROANIUNE 

« rOS *CHL0R0ANILINB 

S270S ANIUNE 

8270S NTTROBENZENE 

8270S P-PHENYLENEDlAMlNE 

S270S ACETOPHENONE 

ACHD E X T R A C T A B L E S 

8270S 2,4-DICHLOROPHENOL 

82708 2.4.DIMErHYLPHENOL 

8770S T-METHYLPHENOL 

J270S 2-NnKOPHENOL 

8270S 4.METHYLPHEN0L 

8270S PHENOL 

I270S 2,6-DlCHLOROPHENOL 

8T70S 3ft4-MErHYLPHENOL 

FINGERPRINT COMPOUNDS 
S270S IROASAN DP-300 

82708 TINUVIN 327 

8270S TINUVIN 328 

PCBs 
80808 PCB-1254 

808OS PCB.1260 

ORGANOCHLORINE PESTKHDES 
SOSOS 4,4-DDD 

808OS 4.4-DDE 

JOSOS 4,4'-DDT 

SOSOS ALDRIN 

80808 ALPHA-BHC 

SOSOS ALPHA-CHLORDANE 

B080S BETA-BHC 

SOSOS CHLOROBENZOATE 

SOSOS DELTA-BHC 

SOSOS ENDOSULFAN SULFATE 

SOSOS ENDRIN/ODEHYDE 

SOSOS OAMMA-BHC 

SOSOS GAMMA-CHLORDANE 

SOSOS HEPTACHLOR 

SOSOS HEPTACHLOR EPOXIDE 

808OS ISODRIN 

SOSOS METHOXYCHLOR 

O R O A N O P H O S P H O R U S P E S T I C I D E S 

814ZS DISULFOTON 

814ZS ETHYL PARA-nnON 

S14ZS METHYL PARATHION 

H E R B I C I D E S 

S13ZS 2,4,5-T 

815ZS 2,4>TP (SILVEX) 

8I5ZS Z4-D 

8I3ZS. DINOSEB 

CnUORINATkb DTOXINS AND FURANS 
8270S DIBENZOFURAN 

S270S DCDD 

8270S DCDF 

S270S TRCDF 

SOWZS TCDF 

SWMU2m2G2 

B-2G2'n-l 

7/9/93 

2 t o 4 

Result Q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.18 U 

0.18 U 

0.15 I 

019 I 

0.31 

0 1 4 . 1 

O i l 1 

0.23 J 

O i l U 

038 

018 U 

015 I 

0.18 U 

OlS U 

019 ) 

034 i 

0.43 

018 U 

018 U 

018 V 

0.36 V 

OlS U 

0.18 V 

0.18 U 

0.9 U 

0.36 U 

O.IS U 

OlS U 

0.9 U 

018 U 

018 U 

OlS U 

0.18 U 

0.18 U 

NA 

0.18 U 

OlS U 

0.026 J 

NA 

NA 

NA 

2.4 

0.09 U 

0.009 U 

0.009 U 

0009 V 

0.0046 U 

0.0046 U 

0.0046 U 

0.0046 U 

0.046 U 

0.0046 U 

0.009 U 

0.009 U 

0.0046 U 

0.0046 U 

0.0046 U 

0.0046 U 

0.009 U 

0.046 U 

0.07 U 

O.OIS U 

0.009 U 

NA 

NA 

NA 

NA 

018 V 

NA 

NA 

NA 

NA 

SWMU3/B3C 

B-3CTB.2 

31/1 SSI 

2 t o 4 

Renll Q 

0.055 U 

0.135 U 

0.055 U 

0.055 U 

0.055 U 

0.055 U 

0.041 J 

on u 
on u 

NA 

5.5 U 

0.55 U 

0S5 U 

0.55 V 

0.55 U 

OS} U 

OSS U 

OJS U 

OSS u 

OSS V 

OJI J 

0.55 U 

OSi u 
0 J 5 U 

0.0S9 J 

OSS u 

037 I 

OSS u 

OSS V 

OSS u 

0 J 5 U 

1.1 u 

OJS u 

OJS U 

OJS u 

i 7 5 U 

OJS u 

OJS u 

OJS u 

2.75 U 

0.55 U 

OJS U 

OJS U 

OJS u 

OJS u 

OJS u 

OJS U 

OJS u 

NA 

17S U 

2.75 U 

NA 

1.4 

0.11 U 

0.0055 U 

O.OOSS U 

OOll U 

0.0055 U 

O.OIS 

0.0055 U 

0.0055 U 

NA 

0.0055 U 

0.0275 U 

0.011 U 

0.0055 U 

0.0055 U 

0.0055 U 

O.OOSS U 

0.0055 U 

0.0275 U 

0.055 U 

0.0415 U 

0.0085 U 

0.011 U 

0.0095 U 

0.065 U 

0.0054 J 

OJS U 

1.1 U 

1.1 U 

1.1 U 

R 

SWMU3flS3E2 

B-3E2'TI-1 

7/12/93 

2 l o 4 

Remit Q 

0.0026 U 

0.006 

0.0026 U 

0.0026 U 

0.0026 U 

0.0026 U 

0.0026 U 

0.013 U 

0.013 U 

NA 

NA 

017 U 

o n u 

012 U 

012 U 

012 U 

017 U 

012 U 

0.17 U 

0.103 U 

0.17 U 

0.17 U 

OlOS U 

o n u 

o.n V 
o.n u 
0.17 u 

013 I 

0.17 V 

0.17 U 

0.17 U 

0345 U 

017 U 

017 U 

o n u 

0.9 U 

0343 U 

017 U 

0.17 V 

0.9 U 

o n u 

o n u 

o n u 

0.17 u 

0.17 U 

NA 

o.n V 
o.n u 
088 

NA 

NA 

NA 

0.44 

1.81 D 

0.0017 U 

0.0017 U 

00017 U 

0.0009 U 

0.0009 U 

0.0009 U 

0.0009 U 

0.009 U 

0.0009 U 

0.0017 U 

0.0017 U 

0.0009 V 

0.0009 U 

0.0009 U 

0.0009 U 

0.0017 U 

0.009 U 

0.063 U 

0017 U 

0.009 U 

NA 

- NA 

NA 

, .NA 

0.17 U 

NA 

NA 

NA 

NA 

SWMU3m302 

B-302'n-l 

7/12/93 

2 t o 4 

Resull Q 

0.00265 U 

O0O73 

0.018 

0.04S J 

0.018 

0.029 

0.011 

0.013 U 

0.013 U 

NA 

NA 

0.175 U 

0173 U 

012 U 

012 U 

0.028 J 

o n s U 

012 U 

0175 U 

OlOS U 

0.175 U 

0175 U 

0.105 U 

0.175 U 

0175 U 

0175 V 

o . n s V 

01« 1 

0175 U 

0175 U 

0.175 U 

0 3 5 U 

0175 U 

OI75 U 

0175 U 

0.9 U 

0.33 U 

0175 U 

o n s U 

0.9 U 

0175 U 

0175 U 

0.175 U 

0.175 U 

0175 U 

NA 

0175 U 

0175 U 

038 

NA 

NA 

NA 

1.2 I 

0.0175 U 

0.00175 U 

O.W175 U 

O.0O17J U 

0.0009 U 

O0009 U 

0.0009 U 

0.0009 U 

0.009 U 

0.0009 U 

0.00173 U 

o .oons u 

0.0009 U 

0.0009 U 

0.0009 U 

0.0009 U 

0.00175 U 

0.009 V 

0.07 U 

0.0175 U 

0.009 U 

NA . 

•. . NA 

NA 

NA 

0.17S U 

NA 

NA 

NA 

NA 

SWMU3/B3H2 

B-3H2'n-l 

7/12/93 

2 l o 4 

Result Q 

0.0026 U 

00067 

0.0026 U 

0.0056 J 

0.0026 U 

0.0026 U 

0.0026 U 

0.013 U 

0.013 U 

NA 

NA 

• • 

0.17 U 

0.17 U 

012 U 

0.031 J 

0.047 J 

o n U 
012 U 

on u 
0.105 U 

0054 1 

o.n u 
OlOS U 

017 U 

on u 
on u 

0.057 J 

0.49 

o.n u 
o.n u 
0.17 U 

0.345 U 

0.17 U 

on u 
017 U 

0 9 U 

0343 U 

017 V 

o.n V 
0.9 U 

017 U 

on u 
o.n u 
on u 
0.17 U 

NA 

on u 
on u 

1.2 

NA 

NA 

NA 

3 

0.0175 U 

ooons u 
000175 U 

0.00173 U 

O0009 U 

0.0009 U 

0.0009 U 

0.0009 U 

0.009 U 

0.0009 U 

0.00173 U 

0.00173 U 

0.0009 U 

0.0009 U 

0.0009 U 

0.0009 U 

0.00175 U 

0.036 1 

0.07 V 

O.on u 
0.009 U 

NA 

NA 

NA 

NA 

. 
017 U 

NA 

NA 

NA 

NA 

SWMU7/B7A 

B-7A>IB-1 

11/20W 

2104 

Resull Q 

0.05 U 

0085 U 

0.04 J 

0.21 

0 1 

O.OS U 

053 I 

OlOS' U 

OlOS U 

NA 

S U 

O.SS U 

053 U 

033 U 

0.55 U 

0.55 U 

OJS U 

OJS U 

OJS U 

OJS U 

0.0S3 1 

OSS u 

0.55 U 

OJS u 

0.059 I 

0.046 1 

O i l I 

OJS U 

013 I 

0.049 I 

055 U 

1.05 U 

0.33 U 

OJS U 

OJS U 

2.65 U 

OSS U 

OJS U 

OJS U 

2.65 U 

055 U 

OJS U 

0.55 U 

OJS U 

OSS U 

0 1 J 

0.55 U 

0.55 U 

NA 

265 U 

2.65 U 

NA 

1 U 

13 I 

0.05 U 

0.05 U 

0.1 V 

0.44 J 

0.05 U 

0.05 U 

0.05 U 

NA 

0.03 U 

0.235 U 

Ol U 

0.03 U 

0.03 U 

0.03 U 

0.03 U 

OOS U 

0.233 U 

O055 U 

0.0395 U 

0.007 1 

0.01 U 

0.0085 U 

0.06 U 

0.0075 U 

^ ' • . . . : • • • 

OJS u 

1.05 U 

1.05 U 

0.83 J 

R 

SWMU7/B7H2 

B.7H2>n-l 

7/23/93 

2 l o 4 

Resull Q 

O0028 U 

O0O28 U 

0.0O28 U 

0.0028 U 

0.0028 U 

0.0028 U 

0.0028 U 

O014 U 

0.014 V 

NA 

NA 

0185 U 

0185 U 

014 J 

0.14 ; 

023 1 

012 J 

0.077 I 

016 J 

o n V 
031 I 

0.1SS U 

O i l J 

0185 V 

0185 U 

0.079 J 

0.29 1 

0.24 U 

a i S 3 U 

0185 U 

0185 U 

0.73 

0.185 U 

0185 U 

0.185 U 

095 U 

0 1 J 

0.21 I 

OISS U 

0.95 U 

0185 U 

0185 U 

0.185 U 

0185 U 

0185 U 

NA 

0185 U 

01S5 U 

OJl 

NA 

NA 

NA 

1.6 J 

0.09 U 

O009 U 

O009 U 

0009 V 

0.0047 U 

0.0047 U 

0.0047 U 

0.0047 U 

0.047 U 

0.047 U 

0.009 U 

0.009 V 

0.0047 U 

0.028 I 

0.0047 U 

0.0047 U 

0.009 V 

0.47 V 

O.on u 
O.OISS u 

0.0095 U 

NA 

NA 

NA 

NA 

0185 U 

NA 

NA 

NA 

NA 

SWMU8/B8E2 

B-SE2'n-l 

7/24/93 

2 l o 4 

Reiull Q 

0.00255 U 

O0092 

0.00255 U 

0.016 

0.00255 U 

000255 U 

0.00255 U 

0.013 V 

0.013 U 

NA 

NA 

017 U 

0.088 J 

022 I 

0.23 1 

0.3 I 

on U 
0115 U 

0.25 I 

Ol U 

034 

0.061 J 

0 1 U 

0.081 J 

0.029 I 

0.31 I 

066 J 

1.1 J 

0.37 J 

0042 J 

o n U 

0335 U 

0.17 U 

017 U 

0.17 U 

0.85 U 

0333 U 

017 U 

on u 
OSS u 

o n u 

on u 
o n u 
o n u 
o.n u 
NA 

0.17 U 

o n u 
o n u 

NA 

NA 

NA 

0.26 

0.017 U 

0.0017 U 

0.0017 U 

00017 U 

0.00083 U 

0.00083 U 

0.00085 U 

0.00085 U 

0.0085 U 

0.00085 V 

0.0017 U 

0.0017 U 

0.00083 U 

0.0027 J 

0.00085 U 

0.00085 U 

0.0017 U 

0.032 1 

0.065 U 

0.017 U 

0.0083 U 

NA 

NA 

NA 

NA 

•017 U 

NA 

NA 

NA 

NA 

SWMU8/BSG2 

B-8G2'n-l 

7/24fl3 

2 w 4 

Reiull Q 

0.0026 U 

O0094 J 

0.0026 U 

0.028 1 

0.013 J 

0.0026 U 

0.0056 I 

0.013 U 

. 0.013 U 

NA 

NA 

17 U 

17 U 

037 I 

0.56 J 

067 J 

1.7 U 

1.2 U 

0.66 1 

1.05 U 

1,1 1 

17 U 

1.05 U 

1.7 U 

1.7 U 

0.58 J 

1.1 1 

2.2 1 

17 U 

17 U 

17 U 

3.45 U 

17 U 

17 U 

17 U 

9 U 

036 J 

17 U 

1.7 U 

9 U 

17 U 

17 U 

17 U 

1.7 U 

17 U 

NA 

17 V 

17 U 

17 U 

NA 

NA 

NA 

0.93 

0.085 U 

0.0085 U 

0.M85 U 

OOOSS U 

O.OOM V 

O0044 U 

O0044 U 

0.00(4 U 

0.044 U 

O.OOM U 

0.0085 U 

0.0083 U 

0.0044 U 

O024 J 

O.OOM U 

0.0044 U 

0.0083 U 

O.0t4 U 

0.07 U 

O.on u 
0.009 U 

NA 

NA 

NA 

NA 

1.7 U 

NA 

NA 

NA 

NA 

swMUsmsm 
B-SH2«n-l 

7/24/93 

21o4 

Resull Q 

0.00263 U 

00084 1 

0.00263 U 

0.00265 U 

0.00265 U 

0.0O265 U 

0.00265 U 

0.013 U 

0.013 U 

NA 

NA 

O.0»9 J 

014 1 

0.45 

0.4 

0 J 2 

0.26 1 

0.22 J 

0.46 

0.066 J 

094 

0.054 I 

0.24 

0.175 U 

ons V 
OJ 

0.95 

OJl 

0.044 J 

0.048 J 

0175 U 

0.35 U 

0.175 U 

0175 U 

0.175 U 

0 9 U 

0042 J 

ons U 
0175 U 

0.9 U 

ons u 

0175 U 

0.175 U 

0175 U 

0.175 U 

NA 

ons u 
0175 U 

o n s V 

NA 

NA 

NA 

0.21 

0.0175 U 

0.00175 U 

0.00175 U 

OM175 U 

0.0009 U 

0.0009 U 

0.0009 U 

0.0009 U 

0.009 U 

0.0009 U 

0.W17S U 

0.00175 U 

0.0009 U 

0.0009 U 

0.0009 U 

0.0009 U 

0.00175 U 

0.44 D 

0.07 U 

0.0175 U 

0.009 U 

NA 

NA 

NA 

NA 

0175 V 

NA 

NA 

NA 

NA 

SWMUll/BllA 

B-1IA"IB-1 

12/690 

3 l o 5 

Reiull Q 

6.5 U 

6 J U 

IS J 

59 

14 I 

6 J U 

1200 

13 U 

13 U 

NA 

S J U 
- . - , . - - • 

OS U 

OJ U 

0 5 U 

OS u 

OS V 

0.5 U 

OJ u 

OJ U 

OJ u 

01 J 

OS u 

OS u 

OS u 

0.26 J 

0.075 J 

012 I 

1.83 V 

OJ U 

OS U 

OS U 

1.03 U 

0.3 U 

OS U 

OI9 I 

2 6 U 

OJ U 

OJ U 

OJ U 

2.6 U 

OS U 

3.8 

0.5 U 

OJ U 

0.5 U 

0.5 U 

0.5 U 

OJ U 

NA 

84 1 

2.6 U 

NA 

OlOS U 

OlOS U 

0.005 U 

0.005 U 

OOIOS U 

0.005 U 

0.005 U 

0.005 U 

0.005 U 

NA 

0.005 V 

0.026 U 

0.0105 U 

0.005 U 

0.005 U 

0.005 U 

0.003 U 

0.003 U 

0.026 U 

0.03 U 

. 0.039 U 

O.OOS U 

0.0103 U 

0.009 U 

0.065 U 

0.008 U 

OJ U 

1.05 U 

1.6 I 

35 

R 

SWMUll /Bl lB 

B-llBTB-1 

I1/21V90 

310 7 

Result Q 

27 U 

27 V 

29 J 

120 

27 J 

27 U 

700 J 

55 U 

55 U 

NA 

. 5 U 

S J U 

S J U 

5.5 U 

5.5 U 

S J U 

S J U 

S J U 

S J U 

S J U 

1.2 J 

5.5 U 

5.5 U 

S J U 

0.68 J 

1 I 

5 J U 

S J U 

S J U 

S J u 

0.67 I 

lOJ U 

S J U 

S J u 

S J u 

26J U 

S J U 

S J U 

S J u 

26.5 U 

5.5 U 

6.2 I 

S J U 

S J U 

S J U 

S J U 

5 J U 

5.3 U 

NA 

280 

2 6 J U 

NA 

1.05 U 

1.05 U 

0.05 U 

0.71 J 

0.35 

OOS U 

0.05 U 

0.05 U 

0.03 U 

NA 

0.03 U 

025S U 

OlOS U 

003 U 

0.03 U 

0.05 U 

0.05 U 

0.22 

0.233 U 

R 

R 

R 

O.Ol U 

0.0083 U 

0.0082 I 

0.0073 U 

S J U 

lOJ U 

2 J 

130 

R 

SWMUll /Bl lB 

B-11B1B-2 

31/13/91 

3 t o 7 ' 

Result Q 

6 J U 

6 J V 

14 

53 

11 ) 

6 J U 

530 I 

I 3 J U 

13J U 

NA 

S J U 

OJ U 

0.21 J 

031 I 

OJ U 

0.41 J 

OJ U 

0.49 J 

038 I 

OJ U 

081 J 

OJ U 

OJ U 

OJ U 

OJ U 

0.75 J 

0.74 J 

OJ U 

OJ U 

OS U 

OJ U 

1.05 U 

0.76 J 

OJ U 

0.64 J 

2.6 U 

OJ U 

OJ U 

0.28 I 

2.6 U 

OJ U 

3.4 

OJ U 

OJ U 

OJ U 

OJ U 

054 J 

OJ U 

NA 

45 J 

2.6 U 

NA 

9 

OJ U 

0.026 U 

0.026 U 

003 U 

0.026 U 

0026 U 

0.026 V 

0.026 U 

NA 

0.026 U 

0.13 U 

0.03 U 

0.026 U 

O026 U 

0.042 J 

0.026 U 

0.026 U 

0.13 U 

0.033 U 

00403 U 

0.008 U 

0.0103 U 

0.0072 I 

0.016 J 

O.OOS U 

014 J 

1.03 U 

1.05 U 

270 

R 

SWMU2/B2E3 

B.2E3>n.l 

7/9/93 

4106 

Resull Q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

•NA 

0175 U 

ons V 
O.n u 

O.OM J 

0.036 J 

0175 U 

012 U 

O.ns V 
0105 U 

0043 J 

ons u 
OlOS U 

ons u 
ons u 
0175 U 

0.042 I 

0.2 J 

0175 U 

ons u 
0175 U 

034S U 

O.ns V 
o.ns u 
ons u 

0.9 u 

0345 U 

0175 U 

0173 U 

0.9 U 

ons u 

0.175 U 

0.175 V 

O.ns V 
0.175 U 

NA 

0.175 U 

ons u 
0175 U 

NA 

NA 

NA 

0.11 

0.0175 U 

0.00175 U 

0.00175 U 

0.00173 U 

0.0009 U 

O0009 U 

0.0009 U 

0.0009 U 

0.009 U 

0.0009 U 

0.00175 U 

ooons u 
0.0009 U 

0.0009 u 

0.0009 U 

0.0009 U 

0.00175 U 

0.009 U 

0.06S U 

0.0175 U 

0.009 U 

NA 

NA 

NA 

NA 

0175 U 

NA 

NA 

NA 

NA 

SWMU2ra2G3 

B-203«n-l 

7/9/93 

4106 

Resull Q 

0.0026 U 

0.0026 V 

0.0026 U 

0.0026 U 

0.0026 U 

0.0026 U 

0.0026 U 

0.013 U 

0.013 U 

NA 

NA 

on u 
on u 
012 u 

0.024 I 

0.041 I 

0.17 U 

ai2 u 
0.17 U 

0.103 U 

017 U 

017 U 

0.105 U 

on u 
o.n u 
on u 
o n u 

0.073 I 

017 U 

o n u 
on u 

0343 U 

o n u 
o n u 
o n u 

0.9 u 

0343 U 

on u 
017 U 

0.9 U 

a n u 

o n u 
o n V 
o.n V 
o.n u 
NA 

on u 
o n u 
o n u 

NA 

NA 

NA 

0.017 U 

O.on u 

0.0017 U 

0.0017 U 

0.0017 U 

0.0009 U 

0.0009 U 

0.0009 U 

0.0009 U 

0.009 U 

0.0009 U 

0.0017 U 

0.0017 U 

0.0009 U 

0.0009 U 

0.0009 U 

0.0009 U 

0.0017 V 

0.009 U 

0.07 U 

0.017 U 

0.009 U 

0.009 U 

0.009 U 

0.037 1 

NA . 

o n u 
NA 

NA 

0 U 

0.0000165 U 

SWMUVB3I3 

B-SUTl-l 

7/13/93 

4106 

Result Q 

0.00265 U 

0.00265 V 

0.00265 U 

0.00265 U 

0.00265 U 

0.00265 U 

0.0026S U 

0.013 U 

0.013 U 

NA 

NA 

0175 U 

0.093 I 

OJ 

0.49 1 

0.75 I 

0.27 J 

0.23 I 

0.47 

0.105 U 

0.SS 

0175 U 

028 I 

O.ns U 
ons u 

0.4 

1.4 

0.49 

0.175 U 

ons u 
ons u 

0.343 U 

ons u 
ons u 
0173 U 

0.9 U 

0.345 U 

0.173 U 

0173 U 

0.9 U 

ons u 

0173 U 

0173 U 

0.173 U 

O.ns u 
NA 

0.175 U 

0.175 U 

0.175 U 

NA 

— NA 

NA 

0.2 J 

0.0173 U 

000173 U 

0.00175 U 

0.00175 U 

0.0009 U 

0.0009 U 

0.0009 U 

0.0009 U 

O009 U 

0.0009 U 

0.00175 U 

000175 U 

0.0009 V 

0.0009 U 

0.0009 U 

0.0009 U 

0.00175 V 

0.033 1 

0.07 U 

0.0173 U 

0.009 U 

NA 

NA 

NA 

NA 

0.173 V 

NA 

NA 

NA 

NA 

AU letulU In mf/kg (ppm). 

All uodettrtPd n«ulti HUM) ar balf-detcctioo limit 

U • Undetected. 

J - Estimated icfolL 

R - Rcrjected tefttlL 

NA - Not analyzed. 

D-DUtttednnqrie. 

F - Ectlmiled maximum cooceotratioD. 
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K TABLE 4-23 
CRANSTON SITE 
PRODUCTION AREA 
DEEP s o n . 
ORGANIC DATA 

7/23/93 4:56 PM 

AREA/SUB AREA 

SAMPLEID 

SAMPLE DATE 

DEPTH RANGE (II) 

V O L A T I L E O R G A N I C S 

HALOGENATED 

S240S CHLOROBENZENE 

8240S METHYLENE CHLORIDE 

AROMATICS 

8240S ETHYLBENZENE 

8240S M*F-XYLENE 

8240S O-XYLENE 

8240S STYRENE 

82408 TOLUENE 

KETONE/ALDEHYDES 

S240S ^BUTANONE 

8240S ACETONE 

82408 N-OCTANE 

824DS 1,4.DI0XANE 

SEMI-VOLATILE ORGANICS 
BASENEUIRALS 

PAHs 

8270S ACENAPHTHENE 

S270S ANTHRACENE 

8270S BB<ZO(A)ANniRACENE 

8270S BENZO(A)PYRENE 

S270S BENZO(B)FLUORANTHENE 

8270S BENZO(OJU)PERYLENE 

8270S BENZO(K)FLUORANTHENE 

8270S CHRYSENE 

8270S DTBENZ(A.H)ANTHRACENE 

8270S FLUORANTHENE 

S270S FLUORENE 

8270S 1NDEN0(1A3-CD)PYRENE 

S270S 2.MErHYLNAPHTHALENE 

B270S NAPHIHALENH 

8270S PHENANTHRENE 

82703 PYRENE 

PHTHALATES 

S270S BIS(2-ErHYLHEXYL)PHTHALATB 

S270S BUTYLBENZYLPHTHALATE 

8270S DI-N-BUTYLPmHALATE 

S270S DETHYLPHTHALATB 

HALOGENATED 

B270S 3J-DICHLOROBENZIDINE 

S270S 1,2.DICHL0R0BENZENE 

S270S BIS(2-CHLOROEIHYL)BTHER 

S270S 1A4-TRICHLOROBENZENE 

OTHER BASE NEUTRALS 

8270S 2-NnROANIUNE 

82708 44aiL0ROANILINE 

8270S ANIUNB 

8270S NTTROBENZENE 

8270S P-PHENYLENED14M1NE 

S270S ACETOPHENONE 

A C I D E X T R A C T A B L E S 

PHENOLS 

8270S 2ADICHL0R0PHEN0L 

S270S 2,4-DIMETHYLPHENOL 

82708 2-MErHYLPHENOL 

8270S 2.NrrROPHBNOL 

S270S 4-METHYLPHENOL 

8270S PHENOL 

S270S 2,6-DICHLOROPHENOL 

8270S 3»4-MBrHYU>HENOL 

FINGERPRINT COMPOUNDS 
8270S IROASAN DP-300 

8270S TINUVIN 327 

S270S TINUVIN 328 

P C B J 

80808 PCB-1254 

SOSOS PCB-1260 

O R G A N O C H L O R I N E P E S T I C I D E S 

SOSOS 4,4-DDD 

SOSOS 4,4'-DDE 

SOSOS 4,4'.DDT 

SOSOS ALDRIN 

SOSOS ALPHA-BHC 

SOSOS ALPHA-CHLORDANE 

SOSOS BETA-BHC 

SOSOS CHLOROBENZILATE 

SOSOS DELTA-BHC 

80808 ENDOSULFAN SULFATE 

SOSOS ENDRIN ALDEHYDE 

SOSOS OAMMA-BHC 

SOSOS OAMMA-CHLORDANE 

SOSOS HEPTACHLOR 

SOSOS HEPTACHLOR EPOXIDE 

8080S ISODRIN 

80808 METHOXYCHLOR 

O R O A N O P H O S P H O R U S P E S T I C I D E S 

814ZS DlSULPCnON 

S14ZS HTHYLPARATHION 

S14ZS MBniYLPARATTnON 

HERB1C3DES 

SISZS 2,4J-T 

81SZS 2,4J-TP (SILVEX) 

SISZS 2A-D 

SISZS DINOSEB 

CHLORINATED DIOXINS AND FURANS 
8270S DIBENZOFURAN 

8270S DCDD 

S270S IXDF 

S270S TKCDF 

SOWZS TCDF 

SWMU7/B7C 

B-7C'IB-2 

3/18/91 

4 t o 6 

Resull Q 

0.055 U 

0135 U 

0.067 J 

0.055 U 

0.028 1 

0.055 U 

0.034 1 

0 3 J 

O i l U 

NA 

S J u 

OJS u 

OJS u 

OJS u 

055 U 

053 U 

0 J 5 U 

OSS U 

0.55 U 

035 U 

0.48 J 

OJS U 

055 U 

0.55 U 

o n J 

019 I 

066 ; 

OJS u 

0.55 U 

0.55 U 

055 U 

1.1 V 

OJS u 

OJS u 

OJS u 

2.7 U 

0.33 U 

033 U 

0 J 5 U 

2.7 U 

0.55 U 

OJS U 

0.55 U 

0 J 3 U 

0.33 U 

0.33 U 

0.24 J 

OJS U 

NA 

27 U 

2.7 U 

NA 

OJ l 

0.011 u 

0.00055 U 

0.00055 U 

0.0011 U 

0.00055 U 

0.00055 U 

0.00055 U 

0.00053 U 

NA 

0.00055 U 

0.00275 U 

0.0011 U 

0.006 

0.00055 U 

O.OOS 

0 . 0 0 0 3 5 U 

0 . 0 0 0 5 5 U 

000275 U 

0.055 U 

. 0.0415. U 

0.0085 V 

0.011 U 

0.0095 U 

0.065 U 

0.0085 U 

0 J 3 U 

I.I U 

1.1 U 

1.1 U 

R 

SWMU7/B7F3 

B-7F3'n-l 

7/23/93 

41o6 

Resull Q 

0.00275 U 

0.01 

0.00275 U 

0.00273 U 

000273 U 

0.00275 U 

0.00273 U 

0.0133 U 

0.0133 U 

NA 

NA 

0.18 U 

0.18 U 

1.2 J 

1 I 

2.1 J 

0.74 I 

0.64 1 

089 J 

0.11 U 

0.84 

018 U 

0.67 J 

0.18 U 

0.17 I 

018 U 

2.2 I 

OlS U 

OlS U 

0.18 U 

0.18 U 

0.36 U 

018 U 

0.18 U 

0.18 U 

4.2 

036 U 

0.22 J 

2.1 

0.95 U 

OlS U 

018 U 

OI8 U 

0.18 U 

0075 1 

NA 

0.18 U 

0.18 U 

0.18 U 

NA 

NA 

NA 

0.36 U 

036 U 

0.036 U 

0.036 U 

0.084 J 

0.0185 U 

0.0185 U 

0.0185 U 

O.OISS U 

0.185 U 

O.OISS U 

0.096 J 

0.036 U 

O.OISS U 

0.0185 U 

O.OISS U 

0.0185 U 

0.036 U 

0185 U 

— 
0.07 U 

. O.OIS U 

0.0095 U 

NA 

NA 

NA 

NA 

OlS U 

NA 

NA 

NA 

NA 

SWMUS/BSC 

B-SCTB-2 

V14fll 

4 t o 6 

Resull Q 

0.06 U 

0.155 U 

0.062 J 

OlS 

0.053 I 

0.06 U 

0,042 J 

0115 U 

0.115 U 

NA 

6 U 

0.6 U 

018 J 

0.62 J 

061 J 

0.93 I 

0.54 I 

1.2 

0.66 J 

0.22 J 

1 I 

0.6 U 

0.43 J 

0.6 U 

0.6 U 

072 J 

1 1 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

1.2 U 

0.6 U 

0 6 U 

0.6 U 

2.95 U 

0.6 U 

0.6 U 

0.6 U 

2.95 U 

0.6 U 

0 6 U 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

0 6 U 

NA 

2.95 U 

2.95 U 

NA 

3 J J 

0115 U 

0.006 U 

0.006 U 

0.0115 U 

0.006 U 

0.018 J 

0.006 U 

0 1 J 

NA 

0.006 U 

O029 U 

0.0115 U 

0.036 

0.006 U 

0.006 U 

0.006 U 

0.006 U 

0.029 U 

006 U 

0.0435. U 

0.0085 U 

0.017 J 

0.0095 U 

0.02S I 

0.0083 U 

0 6 U 

1.2 U 

1.2 U 

1.2 U 

R 

SWMUB/B8D3 

B-8D3'I1.1 

7/24/93 

41o6 

Resull Q 

00027 U 

0.0087 J 

O0027 U 

0.0027 U 

0.OO27 U 

0.0027 U 

0.0027 U 

0.0133 U 

0.053 J 

NA 

NA 

OlS U 

0.072 I 

0.2 I 

on J 
025 I 

0.18 U 

0085 J 

0.22 I 

O l I U 

0.42 

OlS U 

O i l U 

OlS U 

OlS U 

0 3 J 

059 J 

024 J 

0.18 U 

0048 J 

018 U 

0.36 U 

0.18 U 

0.18 U 

018 U 

0.9 U 

036 U 

018 U 

018 U 

0.9 U 

0.18 U 

0.18 U 

018 U 

0.18 U 

0.18 U 

NA 

OlS U 

OlS U 

0.18 U 

NA 

NA 

NA 

0.038 

0.018 U 

O.OOIS U 

O.OOIS U 

0.0018 U 

0.0009 U 

0.0009 U 

0.0009 U 

0.0009 U 

0.009 U 

0.0009 U 

0.0018 U 

0.0018 U 

0.0009 U 

0.0009 U 

0.0009 U 

0.0009 U 

0.0018 U 

O009 U 

0.07 U 

O.OIS U 

0.009 U 

NA 

NA 

NA 

NA 

018 U 

NA 

NA 

NA 

NA 

SWMU8/B8E3 

B-8E3'n.l 

7/2W3 

4 l o 6 

Reiull Q 

0.0026S U 

0.0096 

0.00263 U 

0.00263 U 

0.00263 U 

0.00263 U 

0.00263 U 

0.013 U 

0.013 U 

NA 

NA 

0.173 U 

O.ns U 

012 U 

012 U 

O.n u 
0.173 U 

012 U 

ons u 
O l O S u 

o.ns u 
0175 U 

0105 U 

0.175 U 

0.175 U 

0175 U 

0175 U 

0.054 1 

O.ns u 
0173 U 

0175 U 

0.345 U 

0175 U 

0175 U 

0175 U 

0.9 U 

0345 U 

ons U 
0175 U 

0 9 U 

0173 U 

ons u 
0175 U 

0.175 U 

0.173 U 

NA 

0.175 U 

0175 U 

0175 U 

NA 

NA 

NA 

0.0175 U 

00175 U 

O.oons U 
0 . 0 0 1 7 5 U 

0 .00175 U 

0 .0009 U 

0 .0009 U 

0 .0009 U 

O 0 0 0 9 U 

0 .009 U 

0 .0009 U 

0 . 0 0 1 7 5 U 

ooons u 
0.OO09 U 

0.0009 U 

0.0009 U 

00009 U 

0.0018 U 

0.009 U 

O07 U 

0.0175 U 

0.009 U 

NA 

NA 

NA 

NA 

0175 U 

NA 

NA 

NA 

NA 

SWMUam8F3 

B-8F3'n-l 

7/24fl3 

4 l o 6 

Resull Q 

0373 U 

0373 U 

1.6 ) 

7.7 J 

2.4 J 

0.375 U 

0.375 U 

1.9. U 

1.9 U 

NA 

NA 

0.2 U 

0.2 U 

036 J 

0.65 I 

089 I 

0.41 J 

035 J 

0.62 J 

o n U 

076 

0.047 1 

0.42 J 

0.2 U 

0.059 1 

0.4 J 

1.2 J 

0.21 J 

0072 J 

0.061 J 

0 2 U 

0.4 U 

0.2 U 

0.2 U 

0.2 U 

1 U 

0.4 U 

0.22 I 

0 2 U 

1 U 

0.52 

0 2 U 

1.3 

0 2 U 

0.2 U 

NA 

0.2 U 

0.2 U 

0.12 J 

0.2 U 

NA 

NA 

O i l 

002 U 

0.002 U 

0.002 U 

0.002 U 

0.001 U 

0.001 U 

0.001 U 

0.001 U 

0.01 u 

0.001 u 

0.002 U 

0.002 U 

0.001 u 

0.001 u 

0.001 u 

0.001 u 

0.002 U 

0.01 u 

O.OS u 

0.02 U 

0.01 V 

O.OI u 

OOl u 

0.046 J 

NA 

0.2 U 

NA 

NA 

0 U 

0.00007 U 

SWMUSmsFS 

B.DUP3'n-l 

lAVDO 

4106 

Resull Q 

036 U 

036 U 

S J J 

30 J 

11 J 

036 U 

0.36 U 

1.8 U 

1.8 U 

NA 

NA 

019 U 

019 U 

0.32 I 

0.61 1 

OSI I 

031 J 

033 J 

0 J 6 1 

O.ns V 

0.7 

0.O49 I 

0.32 J 

0.19 V 

0.073 I 

039 

1.3 J 

0.29 J 

0.14 J 

0.07 J 

019 U 

0.38 U 

019 U 

0.05 J 

019 U 

1 U 

0.38 U 

028 J 

0.19 U 

1 U 

066 

019 U 

17 

0.084 J 

0.19 U 

NA 

019 U 

019 U 

0.17 J 

019 U 

NA 

NA 

0 1 

0019 U 

0.0019 U 

0.0019 U 

0.0019 U 

0.001 U 

0.001 U 

0.001 U 

0.001 U 

0.01 U 

0.001 U 

0.0019 U 

0.0019 U 

0.001 u 

0.001 u 

0.001 u 

0.001 u 

0.0019 U 

OOl u 

O073 U 

O019 U 

0.01 U 

0.01 u 

0.01 u 

o n J 

NA 

019 U 

NA 

NA 

0 U 

NA 

SWMUll/BlIC 

B-llC-IB-2 

3/13/91 

3 10 7 

Resull Q 

0.13 J 

0263 U 

2 1 

9.2 

27 

0.265 U 

14 J 

OJS u 

0.55 U 

NA 

5.5 U 

0.28 I 

0.65 1 

OJ U 

OJ U 

OJ U 

OJ U 

OJ U 

OJ U 

OJ U 

0.24 1 

016 J 

OS U 

OJ U 

OJ U 

054 1 

0.28 J 

OS U 

0 5 U 

OS U 

OJ U 

1.03 U 

OS U 

OJ U 

0.49 J 

2.6 U 

O.S U 

0.5 U 

0.5 U 

15 

0.5 U 

2.6 

0 5 U 

0.5 U 

0.5 U 

013 J 

OlS J 

2.8 

NA 

390 1 

2.6 U 

NA 

OJ U 

OS U 

0.23 J 

0.0255 U 

OOS U 

0.0255 U 

0.0235 U 

0.0255 U 

0.0255 U 

NA 

0.086 1 

013 U 

0.05 U 

0.0255 U 

O02SS U 

0.0235 U 

0.0255 U 

0.0255 U 

013 U 

0.055 U 

0.013 J 

0.008 U 

0.01 U 

0.0085 U 

0.06 U 

0.0075 U 

0.4 J 

0.6 I 

15 

84 

R 

SWMU2/B2B 

B.2B'IB-1 

12/6/90 

6 l o 8 

Reiull Q 

0055 U 

0.125 U 

OOSS U 

0.029 I 

0.0087 J 

0.055 U 

OlOS U 

013 1 

0115 U 

NA 

5.5 U 

0.55 U 

0.5S U 

0.53 U 

0.55 U 

0.55 U 

OJS U 

OJS U 

0.55 U 

0.55 U 

OlS 1 

0.55 U 

0.55 U 

0.55 U 

OlS 1 

O i l 1 

0.16 J 

0.55 U 

035 U 

0.55 U 

0.55 U 

1.1 U 

0.55 U 

0.55 U 

OJS U 

2.73 U 

0.55 U 

0.35 U 

033 U 

2.75 U 

0.55 U 

0.55 U 

0.55 U 

0.55 U 

OJS U 

OJS U 

OJS U 

0.55 U 

NA 

2.73 U 

2.75 U 

NA 

0.85 I 

0.0115 U 

0.00055 U 

0.00055 U 

0.00115 U 

0.00055 U 

0.00035 U 

0.00035 U 

0.00055 U 

NA 

000055 U 

O0028 U 

0.00115 U 

0.00055 U 

000055 U 

0.00055 U 

0.00055 U 

0.00055 U 

0.0028 U 

0.055 U 

0.0425 U 

. 0.0058 1 

0.0115 U 

O0095 U 

0.07 U 

0.0085 U 

O.SS U 

1.1 U 

1.1 U 

036 J 

R 

SWMU2m2B 

B-2B'lB-2 

3/14fll 

61o8 

Reiull Q 

0.055 U 

0.26 U 

0.055 U 

0.055 U 

0.055 U 

0.055 U 

0.016 J 

0105 U 

OlOS U 

NA 

S J U 

OJS U 

OJS U 

0.33 U 

0.55 U 

OJS U 

055 U 

OJS U 

055 U 

0.55 U 

OJS U 

055 U 

0.55 U 

OJS U 

0.55 U 

055 U 

OSS U 

OSS U 

O.SS U 

OJS U 

055 U 

1.05 U 

OJS U 

OSS U 

055 U 

2.65 U 

O S S V 

O J S U 

0 .55 U 

2 .65 U 

O.SS U 

OJS U 

0.55 U 

035 U 

SWMU2m2C 

B-2C'IB-2 

3/14/91 

6 10 8 

Result Q 

0.05 U 

0185 U 

0.05 U 

0.05 U 

0.03 U 

0.05 U 

0.05 U 

OlOS U 

OlOS U 

NA 

S J U 

OJS U 

OJS U 

0.55 U 

0.55 U 

0.55 U 

0.55 U 

055 U 

0.55 U 

0.35 U 

055 U 

OSS U 

0.55 U 

0.55 U 

OSS U 

OSS U 

0.35 U 

033 U 

0.33 U 

0.33 U 

033 U 

1.03 U 

OSS U 

0.53 U 

0.55 U 

2.65 U 

OJS U 

0.55 U 

0.55 U 

2.65 U 

0.55 U 

055 U 

0.55 U 

0.55 U 

OJS V 0.55 U 

OJS U 

0.55 U 

055 U 

NA 

2.65 U 

2.65 U 

NA 

0.21 

0.011 U 

0.00055 U 

0.00055 U 

0.0011 U 

0.00033 U 

0.00055 U 

0.00033 U 

0.00033 U 

NA 

ooooss u 
0.0027 U 

0.0011 U 

0.0016 

0.00055 U 

0.00055 U 

0.00055 U 

0.00055 U 

0.0027 U 

0.055 U 

0.0405 U 

O008. U 

O.OIOS U 

0.009 U 

0.065 U 

0.008 U 

OJS U 

l.OS U 

1.05 U 

1.05 U 

R 

053 U 

0.55 U 

0.55 U 

NA 

0 R 

0 R 

NA 

078 

0.05 U 

0.0026 V 

0.0026 U 

0.005 U 

0.0026 U 

0.0026 U 

0.0026 U 

0.0026 U 

NA 

0.0026 U 

0.013 U 

0.005 U 

O0026 U 

0.0026 U 

0.0026 U 

0.0026 U 

0.0026 U 

0.013 U 

0.05 U 

0.0385 U 

0.0075 U 

0.0105 U 

O.OOSS U 

0.06 U 

0.0073 U 

0.55 U 

1.05 U 

1.05 U 

1.05 U 

R 

SWMU2/B2D 

B-2D'IB-2 

3/15/91 

6 l o S 

Resull Q 

0.055 U 

0.055 U 

0.055 U 

0.055 U 

0.055 U 

0.053 U 

0.6 U 

0.105 U 

OlOS U 

NA 

S J U 

OS U 

OS V 

OJ u 

OJ u 

OJ u 

OS u 

OJ u 

OJ u 

OJ u 

OJ u 

OJ u 

OJ u 

O.S u 

OJ u 

OS u 

0.5 U 

OJ u 

OJ u 

OJ u 

0.5 U 

1 u 

OJ u 

OJ u 

OJ u 

2.55 U 

OJ u 

OJ u 

OJ u 

2 J 5 U 

0.5 U 

OJ U 

OS U 

OJ U 

0.5 U 

3.4 

OJ U 

OJ U 

NA 

2 J 5 U 

2.35 U 

NA 

019 J 

0.0105 U 

0.00055 U 

0.00055 U 

0.00105 U 

0.00055 U 

0.00055 U 

0.00033 U 

0.00033 U 

NA 

0.00035 U 

000265 U 

0.00103 U 

0.0026 J 

000033 U 

0.00033 U 

0.00033 U 

0.00033 U 

000263 U 

0.033 U 

0.0393 U 

O.OOS U 

0.0038 J 

0.009 U 

0.06S U 

0.008 U 

OJ U 

1 U 

1 U 

1 U 

R 

SWMU2/B2F4 

B-2F4TI-I 

7/9/93 

6 l o S 

Result Q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.173 U 

0.173 U 

0123 U 

0.123 U 

0123 U 

0173 U 

0123 U 

ons U 
on u 

ons u 
0.175 u 
0.11 u 

0175 U 
ons u 
0.173 U 

0.175 U 

019 I 

0175 U 

0175 U 

0.175 U 

0.355 U 

0.175 U 

0175 U 

0175 U 

0.9 U 

0.355 U 

0.175 U 

0.173 U 

0.9 U 

O.ns u 

0.175 U 

0175 U 

0173 U 

ons u 
NA 

0.175 U 

0175 U 

0.175 U 

NA 

NA 

NA 

0.054 

0.0173 U 

0.00173 U 

0.00173 U 

0.00173 U 

0.0009 U 

0.0009 U 

O.00O9 U 

0.0009 U 

0.009 U 

0.0009 U 

0.00173 U 

0.00173 U 

0.0009 U 

O0009 U 

0.0009 U 

0.0009 U 

0.00175 U 

O009 U 

0.07 U 

0.0175 U 

0.009 U 

NA 

NA 

NA 

NA 

ons U 
NA 

NA 

NA 

NA 

SWMU3/B3A 

B-3A1B-1 

11/20W) 

61o8 

Resull Q 

2.83 U 

S J U 

3.9 

33 

9.4 

183 U 

2.83 U 

S J U 

S J U 

NA 

5 U 

OJS u 

OJS u 

OJS u 

0.55 U 

OJS u 

OJS u 

OJS u 

OJS u 

OJS u 

OJS u 

OJS u 

OJS u 

OJS u 

OJS u 

OJS u 

OJS u 

OJS u 

0.55 U 

OJS u 

OJS u 

1.15 U 

OJS u 

OJS u 

OJS u 

2.85 U 

0.55 U 

0.33 U 

OJS u 

2.SS U 

OJS u 

OSS u 

018 J 

OJS V 

055 U 

OJS U 

OJS U 

OJS U 

NA 

2.85 U 

0.49 I 

NA 

o n u 

3.3 

0.0055 U 

OOOSS U 

0.011 U 

O.OOSS U 

0.0055 U 

OOOSS U 

O.OOSS U 

NA 

0.0055 U 

00275 U 

0.011 U 

0.0055 U 

OOOSS U 

0.0055 U 

0.0055 U 

0.0055 U 

0.0275 U 

00095 J 

00425 U 

0.0085 U 

0.0105 U 

0.009 U 

0.065 U 

0.008 U 

OJS U 

1.15 U 

1.15 U 

0.81 J 

R 

SWMU3m3A 

B-3A1B-2 

VI8/91 

6 t o 8 

Resull Q 

0.055 U 

2 U 

0.94 

8.1 

1.9 

0.033 U 

0.033 U 

0113 U 

0113 U 

NA 

4 I 

OJS U 

OJS U 

OJS U 

OJS U 

OJS u 

OJS u 

OJS u 

OJS u 

OJS u 

OJS u 

OJS u 

OJS u 

OJS u 

OJS u 

OJS u 

OJS u 

OJS u 

OJS u 

OJS u 

OJS u 

1.15 U 

OJS U 

OJS u 

OJS U 

2.85 U 

OJS U 

OSS U 

OJS u 

2.85 U 

OJS u 

OJS u 

0.55 U 

0.53 U 

OJS U 

OJS U 

OJS u 

OJS u 

NA 

2.85 U 

185 U 

NA 

4.3 

o n U 

0.0033 U 

0.0033 U 

0.011 U 

0.0033 U 

0.0055 U 

0.0055 U 

0.0055 U 

NA 

0.0055 U 

0.028 U 

0.011 U 

0.0055 U 

0.0055 U 

0.0037 J 

0.0055 U 

0.0055 U 

0.028 U 

OOSS U 

0.0425 U 

00085 U 

0.0115 U 

0.0095 U 

0.07 U 

0.0085 U 

OJS U 

1.15 U 

1.15 U 

1.13 U 

R 

SWMU3/B3B 

B-3B.IB-1 

11/19/90 

6 toS 

Result Q 

0.035 U 

OlS U 

3.6 

24 

5.8 

0055 U 

0.033 U 

0.13 ; 

0.103 U 

NA 

3 U 

OJ U 

OJ U 

OJ u 

OJ u 

012 1 

OJ u 

016 I 

OJ u 

OJ u 

0.085 I 

OJ u 

OJ u 

OJ u 

0.C61 J 

OJ u 

0.083 J 

OJ U 

OJ V 

OJ u 

OJ u 

1.05 U 

OJ u 

OJ u 

OJ u 

1 6 U 

OJ u 

OJ u 

OJ u 

1 6 U 

OJ U 

OJ U 

026 1 

OJ V 

OJ U 

OJ U 

OJ U 

OJ U 

NA 

1 6 U 

_ 1 6 U 

NA 

3.8 

OlOS u 

0.0035 U 

0.0055 U 

0.0105 U 

0.0055 U 

0.0055 U 

0.0053 U 

0.0033 U 

NA 

0.0055 U 

0.0265 U 

0.0103 U 

0.015 

OOOSS U 

0.0055 U 

OOOSS U 

0.0055 U 

O0265 U 

0.055 U 

0.04 U 

0.0058 J 

0.01 U 

O.OOSS U 

0 .06 U 

0 .0075 U 

O J U 

l.OS U 

1.05 U 

O J S J 

R 

All resolta In m(/k | (ppm). 

An mdelected resolts lifted at balf-dctcctloo limit . 

U • Undetected. 

J - Eatimated reault 

R - Refected result 

NA-Notaoalyzed. 

D - Diluted tample. 

F - Eitimated maxfanum coDcentndoD, 
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TABLE 4-23 
CRANSTON SITE 
PRODUCnON AREA 
DEEP SOIL 
ORGANIC DATA 

•"716/95 4 J6 PM 

AREA/SUB AREA 

SAMPLEID 

SAMPI-BDATE 

DEPTH RANGE (n 

VOLATILE ORGANICS 
HALOGENATED 

S240S CHLOROBENZENE 

82408 METHYLENE CHLORIDE 

AROMATICS 

S240S ETHYLBENZENE 

82408 M»P.XYLENE 

|8240S O-XYLENE 

I8240S STYRENE 

8240S TOLUENE 

KETONE/ALDEHYDES 

S240S 2-BUTANONE 

8240S ACETONE 

OTHER VOLATILE ORGANICS 

,82408 N-OCTANE 

824DS 1.4-DlOXANE 

iSEMI-VOLATILE ORGANICS 
BASE NEUTRALS 

PAHs 

S270S ACENAPHTHENE 

8270S ANTHRACENE 

8270S BENZO(A)ANTHRACENE 

S270S BENZO(A)PYRENB 

S270S BENZO(B)FLUORANTHENE 

S270S BENZO(OJU)PERYLENE 

S270S BENZO(K)FLUORANTHENE 

8270S CHRYSENE 

8270S DIBENZ(AJI)ANTHRACENE 

S270S FLUORANTHENE 

82708 FLUORENE 

8270S 1NDEN0(1A3-CI>)PYRENE 

S270S 2-MBTHYLNAPHTHALENE 

8270S NAPHTHALENE 

S270S PHENANTHRENE 

S270S PYRENE 

1 FHTEl/lLATES 

8270S BIS(2-EraYUffiXYL)PHTHALATE 

8270S BUTYLBENZYLPHTHALATE 

S270S DI-N-BUTYLPHTHALATE 

8270S DIETHYLPHTHALATE 

HALOGENATED 

8270S 3J'-D1CHL0R0BENZIDINE 

8270S IJ-DICHLOROBENZENE 

8270S BIS(2-CHL0R0BTHYL)CTHER 

8270S 1A4-TR1CHLOROBENZENE 

OTHER BASE NEUTRALS 

S270S INTTROANIUNE 

8270S 4.CHLDR0AN1LINE 

8270S ANILINE 

8270S NTTROBENZENE 

8270S P-PHENYLENEDIAMINE 

8270S ACETOPHENONE 

ACID EXTRACTABLES 

S270S 2,4-DICHLOROPHENOL 

S270S lADIMETHYLPHENOL 

8270S T-METHYLPHENOL 

182708 2.NrrR0PHEN0L 

I8270S 4-MBIHYLPHEJOL 

S270S PHENOL 

8270S 2,6.DlCHLOROPHENOL 

S270S 3*4-MErHYLPHENOL 

FINGERPRINT COMPOUNDS 
82708 IROASAN DP-300 

8270S TINUVIN 327 

S270S TINUVIN 328 

PCBs 
808OS PCB-1234 

SOSOS PCB-1260 

lORGANOCHLORINE PESTICIDES 
SOSOS 4.4'-DDD 

SOSOS 4,4'-DDE 

8080S 4,4'-DDT 

SOSOS ALDRIN 

SOSOS ALPHA-BHC 

SOSOS ALPHA-CHLORDANE 

SOSOS BETA-BHC 

SOSOS CHLOROBENZILATE 

SOSOS DELTA-BHC 

SOSOS ENDOSULFAN SULFATE 

SOaOS ENDRIN ALDEHYDE 

SOSOS OAMMA-BHC 

SOSOS OAMMA-CHLORDANE 

SOSOS HEPTACHLOR 

SOSOS HBFTACHIOR EPOXIDE 

SOSOS ISODRIN 

SOSOS METHOXYCHLOR 

OROANOPHOSPHORUS PF.STICIDES 
S14ZS DISULFOTON 

814ZS HTHYLPARATHION 

S14ZS METHYL PARATHION 

HERBICIDES 
SISZS 1 4 J - T 

SISZS 1 4 J-TP (SILVEX) 

SISZS 14-D 

SISZS DINOSEB 

CHLORINATED DIOXINS AND FURANS 
S270S DIBENZOFURAN 

S270S DCDD 

8270S DCDF 

8270S TOCDF 

IsOWZS TCDF 

SWMU31/B3D 

B-3D'IB-2 

3/18/91 

6 t o 8 

Result Q 

0.055 U 

039 U 

0.03 I 

0.055 U 

0.02 

0.014 

0.085 

0.29 1 

O i l U 

NA 

S J U 

055 U 

0.55 U 

OJS U 

0.55 U 

066 J 

OJS U 

0.8 J 

OJS U 

0.55 U 

052 J 

0.55 U 

OSS U 

OJS U 

0.22 

019 1 

0.67 

OJS U 

OSS U 

0.55 U 

OJS U 

1.1 U 

055 U 

055 U 

OJS U 

17 U 

0.55 U 

OSS U 

OJS U 

27 U 

OSS U 

055 U 

OSS U 

0.55 U 

0.35 U 

0.35 U 

0.55 U 

OJS U 

NA 

2.7 U 

27 U 

NA 

3.4 

on U 

00035 U 

0.0055 U 

0.011 U 

0.0055 U 

0.0055 U 

0.0055 U 

0.0055 U 

NA 

0.0055 U 

0.0275 U 

0.011 U 

0.02 

0.0055 U 

0.0055 U 

0.0055 U 

0.0055 U 

0.0275 U 

0.055 U 

0.041 U 

0.008 U 

0.011 U 

00095 U 

O065 U 

0.0055 J 

055 U 

1.1 U 

1.1 U 

1 1 J 

« 

SWMU3/B3E4 

B-3B41I-I 

7/12«3 

6 t o 8 

Result Q 

0.345 U 

0345 U 

0.345 U 

3.8 J 

0.86 J 

0945 U 

0.343 U 

1.75 U 

1.75 U 

NA 

NA 

018S U 

OISS U 

0.13 U 

013 U 

0.04 J 

0185 U 

0.13 U 

OISS U 

on u 
0.036 J 

0.183 V 

on u 
OISS u 

0.088 I 

0.03 J 

0.048 1 

1.2 

0.185 U 

0185 U 

0185 U 

0J65 U 

0.185 U 

0.185 U 

OISS U 

0.95 U 

0365 U 

0.185 U 

OISS U 

0.9S U 

0.075 J 

0185 U 

0.08 J 

0.185 U 

0.185 U 

NA 

0.185 U 

OISS U 

1 

NA 

NA 

NA 

0.93 

2.6 

O009 U 

0.009 U 

0.009 U 

0.0047 U 

0.0047 U 

0.0047 U 

0.0047 U 

0.047 U 

0.0047 U 

0.009 U 

0.009 U 

0.0M7 U 

0.0M7 U 

0.0047 U 

0.0047 U 

0.009 U 

0.047 U 

0.07 U 

0.0183 U 

0.0093 U 

NA 

NA 

NA 

NA 

0185 U 

NA 

NA 

NA 

NA 

SWMU3m3F4 

B-3F4.n-l 

7/12«3 

61o8 

Result Q 

0.00265 U 

0.0071 

0.00265 U 

0.011 

000263 U 

0.0O7S 

0.00265 U 

0.013 U 

0.013 U 

NA 

NA 

0.175 U 

0.175 U 

012 U 

012 U 

0.12 U 

0.175 U 

o n U 
0.173 U 

OlOS U 

0.175 U 

0.173 V 

0105 U 

0175 U 

0.175 U 

0175 U 

0.175 U 

0.26 I 

O.ns U 
0175 U 

0175 U 

035 U 

0.175 U 

0.175 U 

ons u 

0 9 U 

035 U 

0.175 U 

ons u 
0.9 U 

0.175 U 

0175 U 

ons u 
ons u 
0175 U 

NA 

o.ns u 
ons u 

013 I 

NA 

NA 

NA 

0.034 

0.07 

ooons u 
0.00175 U 

0.00175 U 

0.0009 U 

0.0009 U 

0.0009 U 

0.0009 U 

0.009 U 

0.0009 U 

0.00175 U 

0.00175 U 

0.0009 U 

0.0009 U 

0.0009 U 

0.0009 U 

0.00175 U 

0.009 U 

0.07 U 

0.0175 U 

0.009 U 

NA 

NA 

NA 

NA 

0175 U 

NA 

NA 

NA 

NA 

SWMU3m3H4 

B-3H4.n-l 

VIV9S 

6 t o S 

Result Q 

0.33 U 

I J 

033 U 

14 

033 U 

033 U 

0.33 U 

1.65 U 

1.65 U 

12 I 

NA 

O.ns V 

o.ns V 
o.n V 
012 u 

012 u 

ons u 
0.12 u 

0175 U 

OlOS u 

0.175 U 

0.173 V 

0.105 U 

ons u 
ons u 
ons u 
0175 U 

0.51 

o.ns u 
ons u 
0175 U 

0.345 U 

ons u 
o.ns V 
o.ns V 

0.9 u 

0.345 V 

o.ns u 
o.ns u 

0.9 U 

0175 U 

ons u 
o.ns XI 
o.ns u 
o.ns u 

NA 

0175 U 

0.175 U 

0.53 

NA 

NA 

2.4 

0.54 

0.64 

ooons U 
O.oons u 
0.00175 U 

0.0009 U 

0.0009 u 

0.0009 U 

0.0009 U 

0.009 U 

0.0009 U 

0.00175 U 

0.00175 U 

0.0009 U 

0.0009 U 

0.0009 U 

O.OO09 U 

0.00175 U 

0.009 U 

O07 U 

oons u 
0.009 U 

NA 

NA 

NA 

NA 

ons u 
NA 

NA 

0.27 J 

0.000056 F 

SWMU7/B71>I 

B-7D4'n-l 

7/23/93 

6 t o S 

Result Q 

0.0135 U 

0.023 U 

0.0135 U 

O031 

0.0135 U 

0.0133 U 

0.0133 U 

0.063 U 

0063 U 

NA 

NA 

ons u 
ons u 
012 u 
0.12 u 

o.n u 
ons u 

012 V 

ons u 
OlOS u 

o.ns u 
0.173 U 

0.105 U 

0173 U 

0.059 J 

0.175 U 

0175 U 

0.175 U 

O.ns V 
o.ns V 
o.ns u 

0.35 U 

ons u 
o.ns u 
0173 U 

0.9 U 

033 U 

0173 U 

ons u 
0.9 U 

0175 U 

ons u 
0.095 1 

0.173 U 

0175 U 

NA 

0.175 U 

0175 U 

0175 U 

NA 

NA 

NA 

0.92 

1.9 

0,009 U 

0.009 U 

0.009 U 

0.0045 U 

0.0045 U 

0.0045 U 

0.0045 U 

0.045 U 

0.0045 U 

0.009 U 

0,009 U 

0.0045 U 

0.0045 U 

0.0045 U 

0.0043 U 

0.009 U 

0.045 U 

0.07 U 

0.0175 U 

0.009 U 

NA 

NA 

NA 

NA 

0.175 U 

NA 

NA 

NA 

NA 

SWMU7/B7B4 

B-7E4.n-l 

7/23/93 

610 8 

Resull Q 

0.013 U 

0,0215 U 

0.013 U 

2 

0.44 

0.013 U 

0.013 U 

0.065 U 

0065 U 

4.3 

NA 

017 U 

on u 
012 U 

012 U 

012 U 

on u 
0.12 U 

0.17 U 

OlOS u 

0.17 U 

0.17 V 

0.105 U 

o n u 
0.065 J 

on u 
o.n V 

o.n u 
on u 
on u 
a n u 

0.345 u 

on u 
o n u 
o.n u 

0.9 u 

0345 U 

017 U 

on u 
0.9 U 

017 U 

a n u 
on u 
on u 
a n u 
NA 

on u 
a n u 
a n u 

NA 

NA 

12 

O.OSS U 

2,6 

00085 U 

O.OOSS U 

aooss u 
0.0044 U 

0.0044 U 

0.0044 U 

0.0044 U 

0.044 U 

0.0044 U 

0.0085 U 

0.0085 U 

0.0044 U 

0.0044 U 

0.0O44 U 

0.0044 U 

aooss u 
0,044 U 

0.07 U 

0.017 U 

0.009 U 

NA 

NA 

NA 

NA 

017 U 

NA 

NA 

0 U 

0000075 U 

SWMU7/B7G4 

B-7G4.n-l 

7/23^3 

6 to 8 

Result Q 

0.018 

0.011 

0,0027 U 

0.0027 U 

0.0027 U 

0.0027 U 

0.0027 U 

0.0133 U 

0.0135 U 

NA 

NA 

018 U 

0.042 I 

014 1 

ais / 
ai9 1 

ais u 
a072 I 

a i 6 I 

on u 
037 

018 U 

a i J 
018 U 

ais u 
016 I 

038 

0 2 U 

ai8 u 
018 U 

OlS U 

036 U 

ai8 u 
018 U 

ais u 

0 9 U 

036 U 

ai8 u 

ais u 
0.9 U 

ais u 

OlS u 

018 U 

ais u 
OlS u 

NA 

ais u 
OlS u 

0.033 J 

NA 

NA 

NA 

0.27 ; 

0.018 U 

aoois u 
0.0018 U 

0.0018 U 

0.0009 U 

00009 u 

0.0009 U 

0.0009 U 

0.009 U 

0.0009 U 

OOOIS u 

0.0018 U 

0.0009 U 

0.013 

0.0009 U 

0,0009 U 

0.0018 U 

0.009 U 

0.07 U 

0.018 U 

0.009 U 

NA 

NA 

NA 

NA 

018 U 

NA 

NA 

NA 

NA 

SWMU7/B7H4 

B-7H4'n-l 

7/23/93 

6 t o S 

Result Q 

0.0026 U 

0,009 

0,0026 U 

0.0026 U 

00026 U 

0,0026 U 

0.0026 U 

0,013 U 

0.013 U 

NA 

NA 

a n u 
a n u 
012 u 

012 u 

a n u 
a n u 
ai2 u 
on u 

aios u 
a n u 
a i 7 V 

OlOS u 

017 u 

a n u 
o n u 
a n u 

0.19 V 

o.n V 
o.n u 
a n u 

0345 u 

a n u 
a n u 
a n u 

0.9 u 

0345 U 

a n u 
a n u 
0.9 u 

a n u 

a n u 
a n u 
a n u 
o.n u 
NA 

a n u 
a n u 
0,05 J 

NA 

NA 

NA 

036 

0.017 U 

aoon u 
0.0017 U 

0.0017 U 

00009 U 

0.0009 U 

0.0009 U 

0.0009 U 

0.098 I 

0.0009 U 

aoon u 
0,0017 U 

0.0009 U 

00096 J 

0.0009 U 

0.0009 U 

0.01 

0.009 u 

0.07 U 

o.on u 
0.009 U 

NA 

NA 

NA 

NA 

017 U 

NA 

NA 

NA 

NA 

SWMU2m2A 

B-2A'IB-1 

11/19/90 

8 to 10 

Rciult Q 

0.06 U 

0.275 U 

ao6 U 
0.06 U 

0.06 U 

0.06 U 

0.079 

0125 U 

0125 U 

NA 

5 U 

0.6 U 

0,6 U 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

0 6 U 

0.6 V 

0 6 U 

0 6 U 

0.6 U 

0.6 U 

0 6 U 

0.6 U 

0.6 U 

0,6 U 

0.6 U 

1.25 U 

a 6 U 

0.6 U 

0.6 U 

3,1 U 

0.6 U 

0 6 U 

0.6 U 

3.1 U 

0 6 U 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

NA 

3.1 U 

3.1 U 

NA 

0.0125 U 

0.0123 U 

0.00065 U 

0.00065 U 

0.00125 U 

0,00065 U 

0.0013 

0.00065 U 

0.00065 U 

NA 

0.00063 U 

0.00315 U 

0.0018 

0.0019 

0.0021 

0.00065 U 

0.00065 U 

000065 U 

0.00315 U 

0.065 U 

0.0475 U 

0.0067 J 

0.0125 U 

0.0105 U 

0.075 U 

0.0O9 U 

0 6 U 

1.25 U 

1.25 U 

1.25 U 

R 

AOC11/B13A3 

B-lSASTl-l 

7/20«3 

4 t o 6 

Resull Q 

0.0027 U 

0.0067 

0.0O27 U 

0.0027 U 

0.0027 U 

0.0027 U 

00027 U 

0.0133 U 

0.0133 U 

NA 

NA 

ons U 
ans u 
0125 U 

015 I 

0 2 1 

0.086 J 

0.098 1 

014 J 

O i l U 

013 1 

O.ns u 
0.089 J 

ons u 
0175 U 

0.061 I 

0.28 J 

0.6 

O.ns u 
ons u 
0175 u 

0355 U 

ons u 
0173 U 

0175 U 

0.9 U 

0.355 U 

ons u 
ans u 

0.9 U 

0175 U 

ans u 
0175 U 

0.175 U 

ons u 
NA 

ons u 
ans u 
ans u 

NA 

NA 

NA 

034 

0.0175 U 

0.00175 U 

0.00175 U 

0.00175 U 

0.0009 U 

0.0009 U 

0.0009 U 

0.0009 U 

0.009 U 

0.0009 U 

0.00175 U 

aoons u 
0.0009 U 

0.0009 U 

0.0009 U 

00009 U 

0.00175 U 

0,092 

0.07 U 

0.0175 U 

0.009 U 

NA 

NA 

NA 

NA 

0175 U 

NA 

NA 

NA 

NA 

AOC13/B13A4 

B-13A4.n-l 

7/20«3 

6 to 8 

Resull Q 

0,0026 U 

00026 U 

0.0026 U 

0.0026 U 

0.0026 U 

0.0026 U 

00026 U 

0.013 U 

0.013 U 

NA 

NA 

a n u 
o n u 
ai2 u 

0.055 1 

0.076 1 

a n u 
0.036 J 

0.0S2 1 

aios u 
0.077 I 

a n u 
OlOS u 

a n u 
o n u 
a n u 

0 1 J 

0.57 

a n u 
017 u 

on u 

0345 U 

a n u 
o n u 
a n u 

0.9 u 

0345 U 

a n u 
a n u 
0.9 u 

a n u 

a n u 
o n u 
a n u 
o.n u 
NA 

a n u 
a n u 
a n u 

NA 

NA 

NA 

0.074 

o.on u 

0.0017 U 

o.oon u 
0.0017 U 

00009 U 

0,0009 u 

0.0009 U 

0.0009 U 

0.009 U 

00009 U 

0.0017 U 

0.0017 U 

0.0009 U 

0.0009 U 

0.0009 U 

00009 U 

0.0017 U 

0009 U 

0.07 U 

0.017 U 

0.009 U 

NA 

NA 

NA 

NA 

a n u 
NA 

NA 

NA 

NA 

SWMUs & AOC13 SUMMARY 1 

of 

DetecdoQ 

2 

14 

14 

21 

18 

3 

13 

4 

1 

2 

1 

2 

8 

13 

n 
22 

9 

15 

15 

2 

27 

5 

10 

1 

15 

21 

26 

20 

1 

Avess^ 

Detected 

0.0S4 

0115 

5.92 

16.8 

4.S2 

0.0168 

188 

0113 

ao53 

8.15 

4 

0165 

a i 8 4 

a39S 

0323 

0.437 

032 

0327 

0394 

a i 4 3 

0.462 

0.0742 

0.281 

0.081 

a i 5 2 

0334 

0JS2 

0.495 

aisi 
0053 

0,67 

0 7 3 

0.76 

aos 
0.44 

4.2 

a i 6 7 

0.233 

1.19 

15 

0.418 

4 

0603 

0.0S4 

0.075 

1.21 

031 

2.S 

0.419 

160 

0245 

7.2 

1.28 

3.24 

0.23 

OJl 

0J17 

0.44 

0.0124 

a i 
0.098 

0.086 

0.096 

OOOIS 

0.0119 

0.0132 

0.0179 

ons 
0131 

0.00475 

0.0065 

0.00506 

0.0114 

0.0072 

0.0409 

0.00545 

027 

0.6 

6 1 

54.3 

0.000056 

Avenge 
RepoRnl 

(wibia 

ietecdoo Italt) 

1.13 

1.31 

1 1 

8.8 

118 

1.13 

6 1 J 

2.42 

2.41 

8.15 

5.29 

0.463 

0.448 

0.466 

0.471 

0J2S 

0.49 

0.46 

0.494 

0.406 

0.407 

0.451 

0.444 

0.469 

0.28 

0.321 

0J97 

0.61S 

0.459 

0.445 

0359 

0.946 

0.477 

0.468 

0.467 

144 

033 

0.475 

O J l l 

2,66 

0,487 

0681 

0314 

0.469 

0469 

0.955 

0.457 

0J2S 

0346 

43.8 

3.83 

7.2 

1.06 

0.6S9 

0.0122 
0.0227 

0.0188 

0.0151 

0.0066 

0.00601 

00082 

00277 

00084 

0.0272 

aoi2 
0.0073 

000757 

0.00652 

0.00601 

0.0115 

0.0617 

0.0618 

0.0234 

0.00838 

0.0106 

0.00911 

0.0578 

o.ocm3 

0.461 

1.62 

2 

23.1 

0.000104 

Msxtamii 

Detected 

013 

I J 

29 

120 

27 

0029 

1200 

03 
0.053 

12 

4 

028 

0,65 

1.2 

1 

1 1 

0.74 

12 

0.89 

012 

1 1 

a i 6 

0.67 

0.081 

0.68 

1 

1 2 

1 2 

037 

0.07 

0.67 

0.73 

0.76 

0.05 

0.64 

4 1 

036 

0.28 

1 1 

15 

0.66 

6 1 

1.7 

0.084 

0.075 

3.4 

0 J 4 

1 8 

1.2 

390 

0.49 

12 

9 

13 

0.23 

0.71 

035 

0.44 

O.OIS 

a i 
0.098 

0.086 

0.096 

0.0018 

0.036 

0.02S 

0.042 

012 

0.44 

0.0095 

0.013 

0.007 

O.on 
0.0072 

on 
0.0055 

0.4 

0.6 

15 

270 

0.000056 

Mmimvm 

Detected \ 

0,018 

0.006 

0.018 

0.0056 

0.0087 

0.0075 

0.0036 

013 

0.033 

4.3 

4 

0.O49 

0042 

014 

O.OM 

0.028 

0.0S6 

0.036 

0.032 

0.066 

0.043 

0.047 

0.089 

O.OSl 

0.029 

0.03 

a042 1 

0.054 

0.044 

0042 • 

0.67 

073 

076 

0.05 

a i 9 

4 1 

0.042 

O i l 

0.7S 

15 

a075 

2.6 

008 

O084 

0.075 , 

a i 
ais 
2.S 

0.026 

0 

0 -

1 4 

0.034 

0.07 

013 

0.71 

0.084 

0.44 

0.0013 

01 

0.098 

0.086 

0.096 

O.OOIS 

0.0016 

0.0021 

0.0037 

0.01 

0.032 

0.0095 

0.013 

0.006 

0.0058 

0.0072 1 

0.0081 1 

0.0054 

a i 4 

0 6 

1.6 

017 

0.000056 1 

AU renilu tn m(/ks (ppm). 
AQ undetected reniltt Uited at half-detection limit 
U • Undetected. 
J . Eatlmated reault 
R - Rejected retnlt 
NA • Not analyzed. 
D - Diluted tample. 
F - Estimated maximum coocentnttioa. 
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TABLE e-t",.':-
CRANSTON SITE 
PRODUCnONAREA 
DEEP SOIL 
ORGANIC DATA 

. J ( /9S4J6PM 

AREA^UBAREA 

SAMPLEID 

SAMPLE DATE 

DEPTH RANGE (H) 

V O L A T I L E O R G A N I C S 

HALOGENATED 

8240S CHLOROBENZENE 

8240S METHYLENE CHLORIDE 

AROMATICS 

S240S ETHYLBENZENE 

8240S MftP-XYLENE 

S240S O-XYLENE 

S240S STYRENE 

8240S TOLUENE 

KETONE/ALDEHYDES 

S240S 2-BUTANONB 

S240S ACETONE 

OTHER VOLATOE ORGANICS 

SMOS N-CXTTANE 

824DS lADIOXANE 

SEMI-VOLATILE ORGANICS 
BASE NEUTRALS 

PAHs 

8270S ACENAPHTHENE 

S270S ANTHRACENE 

8270S BENZO(A)ANTHRACENE 

8270S BENZO(A)PYRENE 

S270S BENZO(B)FLUORANTHENE 

8270S BENZ0(0J1J)PERYIENE 

8270S BENZO(K)FLUORANTHENE 

8270S CHRYSENE 

8270S DIBENZCAJCANTHRACENE 

S270S FLUORANTHENE 

8270S FLUORENE 

8270S INDENO(lJ,3-CD)PYRENE 

8270S IMHTHYLNAPHTHALENE 

8270S NAPHTHALENE 

8270S PHENANTHRENE 

8270S PYRENE 

PHTHALATES 

8270S flIS(2-B7HYLHEXYL)PHrHALATB 

S270S BUTYLBENZYLPHTHAIATE 

8270S Dl-N-BUTYLPHTHAIATE 

82705 DIETHYLPHTHALATE 

HALOGENATED 

8270S 3,3-DICHLOROBENZIDINE 

8270S 1,2-DraiLOROBENZENE 

8270S BlS(2-CHL0R0ErHYL)ETHER 

8270S 11,4-TRlCHLOROBENZENE 

OTHER BASE NEUTRALS 

8270S INTTROANILINE 

8270S 4<3ILOROAN1LINE 

S270S ANILINE 

8270S NTTROBENZENE 

B270S P-PHENYLENEDHMINB 

8270S ACETOPHENONE 

ACID E X T R A C T A B L E S 

PHENOLS 

8270S 14-DICHLOROPHENOL 

8270S 14-DD<BTHYLPHEN0L 

8270S 2-METHYLPHENOL 

8270S 2-NmiOPHENOL 

S270S 4.MFIHY1PHEN0L 

8270S PHENOL 

S270S 16-DICHLOROPHENOL 

8270S 3*4-MBrHYLPHENOL 

FINGERPRINT COMPOUNDS 
8270S IROASAN DP-300 

8270S TINUVIN 327 

8270S TINUVIN 328 

P C B s 

SOSOS PCB.1234 

SOSOS PCB-1260 

O R G A N O C H L O R I N E P E S T I C I D E S 

SOSOS 4,4'-DDD 

SOSOS 4,4'-DDE 

SOSOS 4,4--DDT 

SOSOS ALDRIN 

SOSOS ALPHA-BHC 

SOSOS ALPHA-CniLORDANE 

SOSOS BETA-BHC 

SOSOS CHLOROBENZILATE 

SOSOS DELTA-BHC 

SOSOS ENDOSULFAN SULFATE 

SOSOS ENDRIN ALDEHYDE 

SOSOS GAMMA-BHC 

SOSOS GAMMA-CHLORDANE 

SOSOS HEPTACHLOR 

SOSOS HEPTACHLOR EPOXIDE 

SOSOS ISODRIN 

SOSOS METHOXYCIILOR 

O R G A N O P H O S P H O R U S P E S T I C I D E S 

814ZS DISULFOTON 

814ZS ETHYL PARATHION 

814ZS METHYL PARATHION 

H E R B I C I D E S 

813ZS 1 4 J - T 

S152S 1 4 J-TP (SILVEX) 

SISZS 14-D 

SISZS DINOSEB 

CHLORINATED DIOXINS AND FURANS 
S270S DIBENZOFURAN 

8270S DCDD 

8270S DCDF 

S270S TRCDF 

SOWZS TCDF 

AA0I15/B1SA 

B.15A"IB-2 

3/14/91 

2 to 4 

Result Q 

0,035 U 

014 U 

0.055 U 

0.055 U 

a053 U 

0.053 U 

0.016 J 

on u 
a n u 

NA 

5.3 U 

OSS u 

a i 6 1 

1 1 

1 1 

2 1 

098 I 

2.8 

1,8 

O i l J 

3.2 

0.075 1 

aS7 J 

OJS u 

OJS U 

I J 

2.8 

055 U 

0,55 U 

055 U 

0.55 V 

1.1 U 

ass U 
OJS u 

ass u 

275 U 

053 U 

0.55 U 

035 U 

275 U 

0.55 U 

ass U 
0.55 U 

ass u 
OJS u 

ass u 
0.35 U 

OJS u 

NA 

175 U 

175 U 

NA 

0.011 u 

0.011 u 

0.00055 U 

ao3i 

a057 

0.00055 U 

000053 V 

aoooss u 
0.00055 U 

NA 

0.00055 U 

0.00275 U 

aoon u 
0.00053 U 

0.00035 U 

0.00035 U 

0.084 

0.029 

a022 

a035 u 

0.0415 U 

0.0085 U 

0.011 U 

0.0095 U 

0.065 U 

O.OOS U 

0.55 U 

l.l U 

1.1 U 

1.1 U 

R 

AA011S/MW16S 

SS-MW-16S'IB-1 

12/5/90 

8 to 10 

Resull Q 

a065 u 

0.065 U 

0.065 U 

0.065 U 

a063 U 

0.065 U 

0.065 U 

0.13 U 

a i 3 u 

NA 

6 J U 

0.6 U 

0.6 U 

0 6 U 

0 6 U 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

0 6 U 

0.6 U 

0 6 U 

0,6 U 

0.6 U 

0.6 U 

0.6 U 

0 6 U 

0 6 U 

0 6 U 

0.6 U 

0.6 U 

1.25 U 

0.6 U 

0.6 U 

0.6 U 

3.1 U 

0 6 U 

0.6 U 

0.6 U 

3.1 U 

0.6 U 

0 6 U 

0 6 U 

0.6 U 

0.6 U 

0 6 U 

0 6 U 

0.6 U 

NA 

3.1 U 

3.1 U 

NA 

0.0125 U 

0.0125 U 

0.00065 U 

000065 U 

0.00125 U 

0.00065 U 

000065 U 

0.00065 U 

0.00065 U 

NA 

0.00065 U 

0.0032 U 

000125 U 

000065 U 

0.00065 U 

000065 V 

0.00065 U 

000065 U 

00032 U 

0065 U 

0.IM85 U 

0.0046 1 

0.013 U 

0.011 U 

0,075 U 

0.0095 U 

0.6 U 

1.25 U 

1.25 U 

1.25 U 

R 

AA0115/MW16S 

SS-MW-16S'IB.2 

3/14/91 

Slo lO 

Result Q 

0.05 U 

on U 

O.OS U 

0.0082 1 

0.0$ U 

0.05 U 

a o i 4 J 

OlOS u 

aios u 

NA 

S J u 

OJS u 

055 U 

014 J 

on I 
0.22 J 

053 U 

0,29 I 

a i s I 

OJS u 

0.29 I 

0.55 U 

OJS U 

ass u 
0.55 U 

a i 6 I 

027 1 

0.53 U 

ass u 
OJS u 

ass u 

1.05 U 

ass u 
0,55 U 

0,55 U 

2,65 U 

OJS U 

OJS U 

O.SS u 

2.65 U 

ass u 

ass u 
OJS u 

OSS u 

0.!} U 

035 U 

. 0.55 U 

OSS U 

NA 

165 U 

165 U 

NA 

0.011 u 

0.011 u 

aoooss u 

000055 U 

0.0011 u 

0.00055 U 

aoooss V 

0.0083 

0.00055 U 

NA 

0,0047 

0.0027 U 

00025 

0.0015 

aoooss u 

aoooss V 

0.022 

0.00055 U 

0.0027 U 

0.055 U 

0.0405 U 

0.008 U 

a o i o s u 

0.009 U 

0.065 U 

0.008 U 

a s s u 

1.05 U 

1.05 U 

1.05 U 

R 

AAOIIS SUMMARY | 

Fiequency 

of 

Detection 

0 

0 

0 

1 

0 

0 

2 

0 

0 

0 

0 

0 

1 

2 

2 

2 

1 

2 

2 

1 

2 

1 

1 

0 

0 

2 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

0 

0 

1 

0 

0 

1 

0 

1 

1 

0 

0 

2 

1 

1 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Detected 

0.0082 

0.015 

a i 6 

0.67 

0.655 

i l l 

0.98 

1J5 

a99 

Oi l 

1.75 

0.075 

0,87 

0,83 

1.54 

a03] 

a057 

00083 

0.0047 

a0023 

0.0015 

ao53 

0.029 

0.022 

0.0O46 

A v e r a g e 

Repotted 

(with 1/2 

detection limit) 

0.0567 

0125 

0.0567 

0.0427 

0.0567 

0.0567 

0.0317 

ans 
ans 

5.83 

0567 

0.437 

0,647 

0.637 

1,01 

071 

113 

086 

042 

1.36 

0408 

0.673 

0567 

0J67 

0.753 

1.22 

0567 

0,567 

0567 

0567 

1.13 

aS67 

0367 

0J67 

2.83 

0.567 

0 J 6 7 

0J67 

183 

0,567 

0J67 

0.567 

0,567 

a5«7 

0J67 

0.567 

0J67 

2.83 

2.83 

0.0115 

0.0115 

0.000583 

00107 

0.0198 

0.000583 

0000383 

0.00317 

0000583 

0.00197 

0.002SS 

000162 

0.0009 

0.000583 

0000383 

0.0356 

0,0101 

00093 

0.0583 

0.0435 

0.00703 

0.0115 

0.00983 

0.0683 

0.0085 

0567 

1.13 

1.13 

1.13 

Msximun] 

Detected 

O.OOS 

0.016 

a i 6 0 

1.200 

1.200 

2.200 

0.980 

2.800 

1.800 

a l i o 

3.200 

0.075 

0870 

IJOO 

2.800 

a 031 

0.057 

aoos 

0.005 

aoo3 
0.002 

0,084 

0.029 

a022 

0,005 

PQinimum 

Detected 

0.008 

0,014 

0160 

0.140 

a l i o 

0220 

0980 

0.290 

0180 

0110 

0290 

0.075 

0870 

0160 

0.270 

a 031 

0.057 

0.008 

0.005 

a003 

0002 

0.022 

0029 

0022 

0.005 

All icsulu In ni(/kg (ppm). 

All undetecudtefulti lifted athalf-detecdoo IlmlL 

U - Undetected. 

J - Estimated nault 

R - Rejected reault 

NA-Not analyzed. 

D • Diluted aample. 

F - Eitimxted IT^̂ yfmllm cODoentrBtloD. 
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TABLE 4-2.. 
CRANSTON SITE 
PRODUCTION ASEA 
INORGANIC SHALLOW SOIL DATA 

AREA/SUB AREA 

SAMPLEID 

SAMPLE DATE 

DEPTH RANGE (ft) 

TOTAL METALS 

6010S BARIUM 

6010S BERYLLIUM 

6010S CADMIUM 

6010S CALCIUM 

60I0S CHROMIUM 

6010S COBALT 

6010S COPPER 

6010S IRON 

6010S MAGNESIUM 

eOlOS MANGANESE 

6010S NICKEL 

SOIOS POTASSIUM 

60I0S SODIUM 

6010S VANADIUM 

6010S ZINC 

7060S ARSENIC 

7421S LEAD 

747ZS MERCURY 

7841S THALLIUM 

90I0S CYANIDE 

SNZZS TIN 

AOC-13/C27(S) 

SF-A13-C27(S)«n-2 

5/4/94 

.S to l 

Result Q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

3.1 1 

NA 

NA 

NA 

NA 

NA 

AOC13/A23 

SF-A13-A23(S)«IB-1 

11/15/90 

J i o l 

Resull Q 

92.3 1 

061 

l.l 

47500 I 

15.8 J 

4.4 

54.4 

10900 1 

soso ' 
1!9 I 

114 J 

1030 ; 

101 U 

17.2 

215 J 

9.4 J 

69.5 

031 

0 2 8 U 

0 7 8 

6.1 U 

AOC13/A40 

SF-A13-A40(S).IB-1 

11/14/90 

J t o l 

Result Q 

99.9 1 

073 

3.9 

44200 J 

2 6 J I 

6 

46.9 

21300 J 

3860 

339 I 

26.6 J 

IKO ; 

120 U 

108 

236 J 

9.4 J 

162 

0 7 5 

0 2 1 U 

0.26 U 

23.6 

AOC13/AA7 

SF-A13-AA7(S)«lB-2 

3/15«l 

.310 1 

Resull Q 

11.6 

an 
O205 U 

706 

3.3 I 

2.2 

5.9 J 

7210 

1110 

135 I 

3.1 

990 I 

140 

5.4 

217 1 

4.7 

101 J 

0.025 U 

0 1 U 

022 U 

4.15 U 

AOC13/C27 

SF-A13-C27(S)«IB-2 

3/14fll 

.5 to 1 

Result Q 

83.3 

0.44 

1.7 

38700 

16.9 1 

4.4 

34.4 J 

14400 

2560 J 

200 1 

15.9 

1160 1 

312 

31.9 

261 J 

125 

88.3 1 

0.47 

0175 U 

0215 U 

3.93 U 

AOC13/C41 

SF-A13-C41(S)'IB-2 

3/14fll 

J t o l 

Resull Q 

86.7 

0.43 

0.67 

13600 

9.72 1 

3.1 

12.6 J 

10300 

3510 1 

238 1 

5.2 

836 I 

234 

11.8 

98.1 I 

8.4 

59.7 1 

024 

0185 U 

022 U 

4.65 U 

AOCI3/E45 

SF-A13-E45(S)'1B-1 

11/14W) 

.S lo l 

Result Q 

101 1 

047 

l.l 

42300 1 

14.7 I 

3.9 

17.9 

12000 J 

4210 

204 I 

11.4 

932 I 

109 J U 

16 J 

163 J 

7.9 1 

93 

0.74 

0245 U 

3 J 

55.15 U 

AOC13/047 

SF-A13-G47(S).IB-2 

3/14«l 

.S to l 

Result Q 

297 

029 

OJ 

7470 

9 ! 

3.3 

11.6 1 

9820 

I860 J 

160 J 

6.3 

763 J 

192 

9.6 

411 I 

7 6 

296 J 

I J 

0 2 4 U 

0225 U 

4.4 U 

AOC 13/130 

SF-A13-I30(S)'IB-1 

ll/14fl0 

.S to l 

Resull Q 

51.7 J 

OJl 

0 8 4 

25400 J 

9.4 J 

3.2 

37.7 

9070 1 

1740 

150 J 

102 J 

1100 I 

104 U 

I8.S 

333 I 

3.6 J 

378 

022 

a i9 U 
079 

4 3 U 

AOC13/J35 

SF-A13-135(S)<IB-1 

l i n * f ) 0 

J t o l 

Result Q 

80.1 I 

0.49 

1 1 

46200 J 

18.6 J 

3.9 

16.7 

12000 J 

2880 

224 J 

9 I 

IIOO J 

117 U 

16.6 

245 J 

3.8 J 

55.7 

0 6 3 

an U 
0 2 8 U 

5.45 U 

AOC13/I40 

SF-A13-I40(S)«IB-1 

11/14/90 

J t o l 

Result Q 

106 J 

037 

I J 

54400 J 

30 J 

4.6 

23.8 

14600 J 

3690 

205 J 

18.7 J 

1260 1 

127 U 

14.9 

185 J 

8 J J 

8 7 J 

1.2 

0.22 U 

0.26 U 

3.8 U 

AOC13O40 

SF-A13-J40(S)'IB-2 

3/14*1 

J t o l 

Result Q 

9 0 J 

0.41 

1.1 

58500 

30.7 1 

4.6 

2 3 J I 

13700 

5360 J 

230 J 

9.8 

1250 / 

329 

18.1 

208 J 

I I J 

282 I 

1.1 

0.22 U 

0.22 U 

4.9 U 

AQ rcnh* in mf/ks (ppm). 

An undetected icnilu listed at 

balf detectjon limit 

U • Uodetected. 

J - Estimated reault 

R • Rejected i m l t 

NA - Not analyzed. 
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TABLE 4-i-. 
CRANSTON SITE 
PRODUCnONAREA 
INORG/VNIC SHALLOW SOIL DATA 

AREASUBAREA 

SAMPLEID 

SAMPLE DATE 

DEPTH RANGE (ft) 

TOTAL METALS 

6010S BARIUM 

6010S BERYLLIUM 

6010S CADMIUM 

6010S CALCIUM 

6010S CHROMIUM 

6010S COBALT 

6010S COPPER 

6010S IRON 

60I0S MAGNESIUM 

eOlOS MANGANESE 

6010S NICKEL 

6010S POTASSIUM 

6010S SODIUM 

60I0S VANADIUM 

6010S ZINC 

7060S ARSENIC 

7421S LEAD 

747ZS MERCURY 

7841S THALLIUM 

9010S CYANIDE 

SNZZS TIN 

AOC13n.J2 

SF-A13-U2(S)'IB-2 

3/15/91 

J t o l 

Result Q 

71.9 

0 3 6 

041 

18900 

8 1 1 

4.2 

117 J 

9390 

1690 

149 1 

5 

1100 J 

213 

9.9 

641 1 

4.9 

49.6 J 

011 

016 U 

0 5 6 

3.25 U 

AOCI3/L37 

SF-A13-L37(S)'IB-2 

3/15/91 

J t o l 

Result Q 

19.9 

021 

0203 U 

4740 

1 3 1 

1 3 

4.6 1 

5890 

827 

96 I 

3.1 

927 1 

174 

5.4 

M.l 1 

2 

5.9 1 

0.025 U 

0173 U 

0125 U 

4.15 U 

A0C13/O10 

SF-A13-O10(S)«IB-l 

11/14/90 

J t o l 

Result Q 

44.3 J 

051 

ass 
4740 I 

16 J 

4 

76.1 

19400 I 

1420 

238 1 

13.9 J 

499 I 

56.5 U 

20.1 

100 J 

7.6 I 

24.8 

0.96 

0223 U 

3.8 

4.5 U 

AOC13/O10 

SF-A13-O10(S)'IB-2 

3/14*1 

J M I 

Result Q 

29.9 

0261 

0.225 U 

4920 

9.3 J 

2.7 

18.9 1 

11400 

1180 1 

125 J 

8.1 

472 I 

180 

10.8 

68.8 1 

4.8 

20.4 J 

1.4 

0 1 8 U 

019 U 

4.3 U 

AtX:i3/02S 

'SF-A1302S(S)'IB-1 

12/6/90 

J t o l 

Result Q 

25.3 

031 

0 1 9 U 

3830 1 

9.2 

2.7 

9.3 

8640 

1350 I 

136 J 

3.35 U 

502 I 

90.2 

lOS 

33.3 

7.3 I 

23.8 I 

0.025 U 

016 U 

126 1 

3.8 U 

A0C13/Q27 

SF-A13-Q27(S)'IB-2 

3/15/91 

J l o l 

Result Q 

61.3 

036 

037 

31800 

11.3 1 

3.3 

176 1 

11900 

1280 

157 J 

108 

994 1 

248 

35 

509 J 

6.9 

51.9 I 

044 

0175 U 

022 U 

3.1 U 

AOC13/riO 

SF-A13-T10(S).IB-1 

11/14/90 

.S lo l 

Result Q 

39.2 1 

035 

0.52 

9740 I 

12.6 J 

3 1 

l l . l 

9790 1 

1930 

134 I 

10.4 1 

631 1 

114J U 

lOl 

739 J 

6.6 1 

26.8 

022 

0223 U 

4.6 

4.4 U 

AOC13/ri0 

SF-A13-T10(S)*lB-2 

3/14*1 

J t o l 

Result Q 

37.6 

0.37 

0205 U 

3760 

26.7 ! 

3 

17 I 

10200 

1410 I 

m 1 
6 1 

806 1 

192 

13 

239 J 

7 1 

27.8 I 

014 

0115 U 

0225 U 

4.1 U 

AOC13/Y5 

SF-A13-Y5(S)*IB-1 

11/14*0 

J t o l 

Result Q 

6 J 

0 2 6 

O205 U 

207 I 

0.9 J 

0.41 U 

0.8 U 

4450 I 

183 

66.4 I 

0.8 U 

389 I 

41 U 

0.8 U 

20.6 1 

1 I 

0 7 5 U 

0.025 U 

0 1 9 U 

0.245 U 

4.1 U 

AOC13/Y5 

SF-DUP-l'IB-1 

11/14*0 

J t o l 

Resull Q 

4.6 J 

027 

0 2 4 U 

230 J 

0.473 U 

0.473 U 

0 9 3 U 

3390 I 

138 

4 1 9 1 

0.93 U 

1413 U 

4 7 J U 

0 9 3 U 

13J 1 

1.9 J 

1.9 U 

0023 U 

0.223 U 

an U 
4.75 U 

SWMimB2El 

B-2El«n-l 

7 * * 3 

Olo2 

Result Q 

31.7 I 

0.71 

0 2 8 

NA 

3.4 

2.7 J 

5.9 

NA 

NA 

NA 

3.6 J 

NA 

NA 

7.6 

37.1 I 

0 8 6 J 

6.8 I 

NA 

NA 

NA 

NA 

SWMU3/B3F1 

B-3Fl 'n-l 

7/12*3 

0 l o 2 

Resuh Q 

2 9 J J 

061 

0 1 8 

NA 

5.4 

1 6 J 

l l j 

NA 

NA 

NA 

4 J 

NA 

NA 

l a i 
48.7 I 

0 J 2 J 

14 I 

1.6 I 

0.035 U 

1.75 U 

NA 

SWMU7/B7B 

B-7B«IB-1 

11/20*0 

0 t o 2 

Resull Q 

21 

0.38 

0.6 

3590 I 

6 

1 6 

6.7 

7170 

1130 1 

122 1 

5.9 

739 I 

58J U 

9.7 

871 I 

4 1 J 

15 

015 

0.24 U 

0135 U 

4 J U 

AQ resutta in mg/kg (ppm). 

All ondetected tcaulti liited at 

half detection limit 

U - Undetected. 

J . Estunated letult 

R • Rejected Jesuit 

NA - Not analyzed. 
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TABLE 4-. 
CRANSTON SITE 
PRODUCTION AREA 
INORGANIC SHALLOW SOIL DATA 

25*5 4:23 PM 

AREA/SUB AREA 

SAMPLEID 

SAMPLE DATE 

DEPTH RANGE (ft 

TOTAL METALS 

6010S BARIUM 

6010S BERYLLIUM 

6010S CADMIUM 

6010S CALCIUM 

6010S CHROMIUM 

6010S COBALT 

6010S COPPER 

6010S IRON 

6010S MACa4ESIUM 

6010S MANGANESE 

60I0S NICKEL 

60I0S POTASSIUM 

6010S SODIUM 

6010S VANADIUM 

6010S ZINC 

706OS ARSENIC 

7421S LEAD 

747ZS MERCURY 

7841S THALLIUM 

90I0S CTYANIDE 

SNZZS TIN 

SWMin/B7B 

B-7B'IB-2 

3/18*1 

Oto2 

Result Q 

29.4 I 

0 3 I 

059 

10700 J 

S J 1 

2.3 

11.1 

8490 J 

2600 

143 1 

8.4 

645 

150 

8.43 U 

178 

5.3 J 

136 

0 2 6 

0.22 U 

0 8 2 J 

4.15 U 

SWMU7/B7D1 

B-7Dl 'n- l 

insm 
0 t o 2 

Resull Q 

5 J 

0.09 I 

o n u 
NA 

1.03 U 

0.38 I 

3.7 

NA 

NA"~ 

NA 

I J J 

NA 

NA 

14 J 

13 

0085 U 

3.6 J 

0.045 U 

0.04 U 

1.3 U 

NA 

SWMU7/B7D1 

B-DUP2«n-l 

7/29*3 

0 l o 2 

Result Q 

9.6 J 

0.045 U 

014 U 

NA 

2 6 

0.93 I 

4.3 

NA 

NA 

NA 

I J I 

NA 

NA 

1 5 J 

18J 

0.42 U 

4.3 J 

0.05 U 

026 I 

1.25 U 

NA 

SWMU7/B7E1 

B-7EI«n-l 

7/23*3 

0 l o 2 

Result Q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.35 U 

NA 

SWMU7/B7F1 

B-7FI 'n-l 

7/23*3 

Oto2 

Reiult Q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.15 U 

NA 

SWMU7/B70 

B-7Gl>n-l 

7/23*3 

Oto2 

Result Q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

11.15 U 

NA 

SWMU7/B7H1 

B-7Hnn-l 

7 /U*3 

Oto2 

Result Q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.2 U 

NA 

SWMU8/B8A 

B-SA'IB-1 

11/20*0 

Oto2 

Result Q 

27.8 

0.64 

0.24 U 

6170 1 

6.3 

2.6 

6.5 

7240 

1120 I 

110 1 

3.7 

696 I 

95 U 

7 J 

136 1 

8.1 1 

19 

O i l 

0195 U 

1.7 

4.75 U 

SWMUSmSB 

BSB' lB-l 

11/20*0 

Olo2 

Result Q 

37.1 

0.69 

0.24 U 

S440 J 

8.3 

2.4 

111 

8030 

1170 I 

133 1 

5.1 

685 I 

106J U 

8.4 

339 I 

1 5 1 

23 

025 

0215 U 

1 1 

4.8 U 

SWMUS/BSBJsWMUSmSH 

B-8B'IB-2 B-SHl-n-l 

3/14*1 7/24*3 

0 to 2 0 to 2 

Result Q, Result Q 

49.6 

053 

0.205 U 

45600 

12.9 I 

4.3 

19.7 1 

11600 

2580 I 

179 1 

7.2 

1000 1 

234 

16J 

321 1 

9.2 

16 J 

062 

0 2 U 

1 

3.4 U 

28.9 I 

022 I 

OlS U 

NA 

6 8 

3 J J 

l l . l 

NA 

NA 

NA 

6.4 

NA 

NA 

6.6 1 

96.1 

O07 U 

9.1 

0.043 U 

NA 

1.15 U 

NA 

SWMUs & AOC-13 SUMMARY 

Frequency 

^ of 

Detection 

31 

30 

18 

26 

29 

29 

29 

26 

26 

26 

28 

23 

13 

28 

31 

29 

29 

22 

1 

11 

1 

Avenge 

Detected 

46J 

0.412 

0973 

20700 

11,8 

3.12 

18.8 

10500 

2110 

167 

8,43 

870 

208 

16.2 

184 

9.92 

58 

0613 

026 

2.83 

25.6 

Aveisge 

(with 1/2 detectioo limit) 

46.5 

0.4 

0.648 

20700 

11.1 

3.04 

17.6 

10500 

2110 

167 

7.77 

842 

151 

15 

134 

9.01 

34.3 

0.46 

0198 

1 8 5 

25.6 

Maximutn 

Detected 

106 

0.73 

3.9 

58500 

30.7 

6 

76.1 

21300 

5360 

359 

26.6 

1260 

329 

108 

759 

125 

378 

1.6 

a 2 6 

116 

25.6 

Delected 

4.6 

0.09 

a 2 8 

207 

0.9 

0 3 8 

3.7 

3390 

158 

4 1 9 

I J 

389 

9 0 1 

1.4 

13 

0.32 

3.6 

o n 
0.26 

0 J 6 

25.6 

An resahs in mg/kg (ppm). 

All Dodctccted lesulta bated at 

half detection btoiL 

U - Undetected. 

J • Estimated result 

R • Rejected reault 

NA - Not analyzed. 
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TABLE s 
CRANSTON SITE 
PRODUCTION AREA 
INORGANIC SHALLOW SOIL DATA 

AREA/SUB AREA 

SAMPLEID 

SAMPLE DATE 

DEPTH RANGE (ft) 

TOTAL METALS 

6010S BARIUM 

6010S BERYLUUM 

6010S CADMIUM 

6010S CALCIUM 

6010S CHROMIUM 

6010S COBALT 

6010S COPPER 

6010S IRON 

6 0 1 0 S ' ' MAONESIUM 

6010S MANGANESE 

6010S NICKEL 

6010S POTASSIUM 

6010S SODIUM 

6010S VANADIUM 

6010S ZINC 

7060S ARSENIC 

7421S LEAD 

747ZS MERCURY 

7841S THALLIUM 

9010S CYANIDE 

SNZZS TIN 

AAOI15/15A 

SF-13A'n-l 

8/10*3 

J l o l 

Result Q 

111 1 

ai3 1 
014 U 

NA 

3.1 

17 I 

4.7 

NA 

NA 

NA 

2.5 I 

NA 

NA 

4,1 1 

237 

1 1 

12.9 I 

0 3 J 

NA 

1.75 U 

NA 

AAOI15/15B 

SF-15B'n-l 

8/10*3 

J t o l 

Result Q 

171 ; 

028 J 

O i l U 

NA 

8.7 

3 J I 

101 

NA 

NA 

NA 

6.9 

NA 

NA 

8.4 

44.2 

2.9 I 

27.9 1 

0.045 U 

NA 

1.85 U 

NA 

AA0I15/MW1SS 

SS-MW-16S«IB-I 

12/5/90 

J t o l 

Resull Q 

13.9 

0195 U 

024 U 

' 929 1 

4 J 

1 9 

2.6 

10600 

1190 J 

106 ! 

1.15 U 

826 I 

48 U 

6 4 

206 

3.8 1 

3.3 I 

0.03 U 

0.245 U 

R 

4.8 U 

AA0115/MW16S 

SS-MW-16S*IB-2 

3/14*1 

.S to l 

Result Q 

107 

0.22 

0.0748 

673 

4.5 1 

2.8 

5 6 1 

9440 

930 1 

131 1 

3.8 

603 1 

181 

6.4 

21 I 

4.3 

3 1 

0.025 U 

OlS U 

012 U 

4.65 U 

AAOIIS SUMMARY 

Frequency 

of 

Detection 

1 

0 

0 

0 

Average 

Detected 

ns 
021 

0.0748 

801 

5 1 

2.73 

5.75 

10000 

1060 

129 

4.4 

713 

181 

6.33 

27.4 

3 J 

11.8 

0.3 

Aversge 

Reported 

(with 1/2 

detection limit) 

13J 

0206 

0141 

801 

5 1 

173 

5.75 

10000 

1060 

129 

3.59 

715 

115 

633 

27.4 

3 J 

11.8 

0 1 

0213 

1.270 

4.730 

Maxunum 

Delected 

17.1 

0 2 8 

0.0748 

929 

8.7 

3 J 

101 

10600 

1190 

151 

6.9 

826 

181 

8 4 

44.2 

5.8 

27.9 

0 3 

MiniiTsim 

Detected 

ia7 
013 

00748 

673 

3.1 

1.7 

1 6 

9440 

930 

106 

1 5 

603 

181 

4.1 

20.6 

1 

3 

0.3 

All remits in mg/kg (ppm). 

All undetected results listed al 

half detection limit 

U - Undetected. 

J - Estimated reault 

R - Rejected result. 

NA - Not analyzed. 
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TABLE 4-25 
CRANSTON SriE 
PRODUCTION AREA 
DEEP SOIL 
INORGANIC DATA 

.954:19 PM 

AREASUBAREA 

SAMPLEID 

SAMPLE DATE 

DEPTH RANGE (FT) 

6010S 

6010S 

'60I0S 

6010S 

6010S 

eoios 
60108 

6010S 

6010S 

6010S 

6010S 

601 OS 

6010S 

eoios 
6010S 

7060S 

7421S 

747ZS 

90I0S 

BARIUM 

BERYLUUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

MACiNESIUM 

MANGANESE 

NICKEL 

POTASSIUM 

SODIUM 

VANADIUM 

ZINC 

ARSENIC 

LEAD 

MERCURY 

CYANIDE 

SWMU2/B2A 

B.2A«IB-1 

11/19/90 

S t o l O 

Resull C 

11.6 

034 

0 2 3 U 

384 J 

12.6 

8 6 

13.2 

17800 

3500 J 

. 243 1 

17.6 

307 J 

6 7 J U 

10.6 

7 0 8 1 

8.2 J 

11 

0,03 U 

0.27 U 

SWMU2/B2B 

B-2B'IB-I 

12/6*0 

6 to 8 

Resull Q 

24.1 

056 

036 

2120 I 

166 

7.7 

236 

13900 

4210 J 

330 1 

19.4 

328 J 

5 7 J U 

13.6 

58.6 

1L3 1 

13.6 I 

0.025 U 

R 

SWMU2/B2B 

B-2B'IB-2 

3/14*1 

6 to 8 

Result Q 

20.1 

ao7 U 
a i 7 S U 

608 

1.6 J 

035 U 

I J 1 

1900 

201 1 

17 1 

0.7 U 

386 J 

180 

3.8 

1 2 1 

I J 

8.1 1 

O015 U 

O205 U 

SWMU2/B2C 

B-2C«IB-2 

3/14*1 

6 t o 8 

Resull Q 

314 

0 1 

021 U 

4450 

7 I 

3 1 

7.2 I 

9830 

1660 I 

121 I 

^ 6 

433 J 

187 

104 

26.1 1 

4.8 

15 I 

0.023 U 

a i 9 5 U 

SWMU2/B2D 

B-2D«IB-2 

3/13*1 

6 t o 8 

Resull Q 

Si 

0 3 8 

022 U 

762 

15 J J 

7.8 

19.4 1 

29900 

4640 

240 J 

21 

711 J 

268 

17.9 

49.1 J 

15 

I S J J 

0023 U 

a i 9 S U 

SWMU2/B2G3 SW7.1U3/B3A 

B-203'D-1 B-3A«IB-1 

7 * * 3 11/20*0 

4 to 6 1 6 to 8 

Reiult Q Result C 

43.1 I 

0.67 

024 

NA 

12.5 

6.4 

20.5 

NA 

NA 

NA 

131 

NA 

NA 

112 

40.7 I 

6.3 I 

16.5 I 

NA 

NA 

14.5 

031 

0265 U 

1180 1 

9.9 

4.3 

181 

10400 

1730 I 

128 1 

9.1 

417 J 

83 U 

12.4 

144 1 

5.6 I 

11 

0025 U 

0265 U 

SWMU3/B3A 

B-3A'IB-2 

3/18*1 

6 to 8 

Result Q 

7.8 1 

0.09 U 

a22S U 

829 I 

7.8 I 

3.6 

9.3 

11000 1 

1710 

107 J 

7 6 

328 

141 

5.65 U 

19.85 U 

6.4 I 

5.3 

0.023 U 

0215 U 

SWMU3/B3BSWMU3/B3( SWMU3/B3D SWMU3/B3H4 

B-3B'IB-I B-3C'IB-2 B-3D'IB-2 B.3H4>n-l 

11/19*0 3/18*1 3/18*1 7/1W3 

6 to 8 2 to 4 6 to 8 6 lo 8 

Result Q Result Q | Result Q Result Q 

12.2 

0.4 

0205 U 

682 I 

11 

5 

9 J 

13600 

1190 I 

211 1 

111 

448 1 

43 U 

9.1 

38.8 J 

8,6 J 

11 

0.025 U 

0245 U 

25.8 I 

0.33 I 

0223 U 

987 J 

7.4 1 

3.8 

9.4 

9940 1 

1290 

190 I 

7.2 

417 

149 

5.3 U 

4275 U 

10.4 J 

19.6 

0.06 

13.6 I 

41 J 

0,4 1 

0.52 

24600 I 

9.4 J 

3 1 

8.4 

10600 

1760 

178 I 

7.4 

1210 

219 

6.75 U 

318 

8.5 J 

13.7 

024 

1 I 

109 1 

0.79 

a i 6 U 

NA 

8.9 

5 1 I 

19 

NA 

NA 

NA 

lOl 

NA 

NA 

9.9 

36.4 I 

3 J 

9.9 J 

0.(M U 

1.45 U 

SWMU7/B7A 

B-7A'IB-1 

11/20*0 

2 to 4 

Result Q 

15 

0 2 5 

024 U 

5070 I 

4.9 

1.4 

11.8 

4350 

706 I 

63.4 ) 

6.8 

551 I 

88.3 U 

4.9 

49.5 J 

2.5 J 

17 

on 
0235 U 

SWMU7/B7C SWMU7/B7D SWMU7/B7E4 

B-7C>IB-2 B-7D4'n.l B-7E4«n-l 

3/18*1 7/23*3 7 / U * 3 

4 to 6 6 to 8 6 t o 8 

Result Q Result Ql Result Q 

14.4 J 

0 2 3 1 

a 2 2 U 

747 I 

6 6 1 

3.1 

8.7 

9920 

1310 

91.1 1 

7.3 

445 

156 

3.3 U 

13.65 U 

9.5 I 

16.9 

016 

11.1 J 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.45 U 

11.9 J 

0 2 2 I 

a i 3 5 U 

NA 

8.8 

3.8 J 

17.9 

NA 

NA 

NA 

7.7 

NA 

NA 

6.4 

17 

3.7 

8.2 1 

0 1 2 

0 7 3 U 

SWMU7/B7F3 SWMU7/B70 SWMU7/B7H4 

B-7F3>n-l B-7G4'n-l B-7H4'n-i 

7/23*3 7/23*3 7/23*3 

4 to 6 6 to 8 1 e i o S 

Result Q | Result Q Result Q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1 1 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.05 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.15 U 

SWMU7/B7H2 

B-7H2'n-l 

7/23*3 

2 l o 4 

Result Q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.25 U 

AH results in mg/kg (ppm). 

All undetected resulu listed at 

half detection timit 

U - Undetected. 

J - Estimated result 

R - Rcfected result 

NA - Not analyzed. 
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TABLE 4-25 
CRANSTON s r i E 
PRODUCTION AREA 
DEEP SOIL 
INORGANIC DATA 

.:)54:19PM 

AREA/SUB AREA 

SAMPLEID 

SAMPLE DATE 

DEPTH RANGE (FT) 

6010S 

6010S 

6010S 

6010S 

6010S 

6010S 

6010S 

6010S 

6010S 

6010S 

6010S 

6010S 

6010S 

6010S 

6010S 

7060S 

7421S 

747ZS 

901 OS 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

MAGNESnjM 

MANGANESE 

NICKEL 

POTASSIUM 

SODIUM 

VANADIUM 

ZINC 

ARSENIC 

LEAD 

MERCURY 

CYANIDE 

swMusmsc 
B-8C.IB-2 

3/14*1 

4 t o 6 

Result Q 

266 

0 3 3 

026 U 

173 

0.6 I 

035 

asi I 
925 

lOS 1 

15.2 J 

063 

73 I 

29J 

ass 
3 1 1 

7 

7.1 J 

0.33 

024 U 

SWMUSmSFJ 

B-SF3'n-l 

7/24*3 

4 10 6 

Resull Q 

45.3 J 

041 I 

017 U 

NA 

111 

6.4 

48.7 

NA 

NA 

NA 

15.7 

NA 

NA 

9.7 J 

135 

3.3 I 

236 

0 4 5 

1 U 

SWMUn/BllA 

B-llA'IB-1 

12/&90 

3 to 5 

Result Q 

161 

0.47 

021 U 

104 J 

4.3 

1 5 

1.8 

9500 

900 1 

141 I 

1.7 U 

536 1 

118 U 

6.9 

30.1 

5.9 I 

6.1 J 

0.025 U 

R 

SWMUll/BllB 

B-11B*IB-1 

11/20*0 

3 l o 7 

Result Q 

2 5 1 

049 

O i l U 

4910 1 

8 1 

4 3 

8 

10300 

1340 I 

200 J 

5 1 

658 I 

1815 U 

8.5 

39.9 1 

6.9 J 

11 

034 

025 U 

SWMUll/BllB 

B-llB'IB-2 

3/13*1 

3 to 7 

Result Q 

2SS 

039 

0 1 U 

7T70 

6.8 1 

2.9 

8 4 1 

8840 

1220 

159 I 

4 

637 1 

331 

8.8 

38.2 1 

3.3 

6.8 ) 

018 

0.21 U 

SWMUll /Bl lC 

B-llC'IB-2 

3/15*1 

3 to 7 

Result Q 

21.4 

0.27 

O U U 

1040 

19 J 

3 

5.8 J 

15000 

1100 

120 1 

4.8 

1040 1 

350 

7.2 

28.2 1 

4.5 

4.3 J 

16 

021 U 

AOC13/B13A4 

B-13A4«n.l 

7/20*3 

6 to 8 

Result Q 

NA 

NA 

014 U 

NA 

5.8 

NA 

11 

NA 

NA 

NA 

S.4 

NA 

NA 

NA 

49 1 

1.9 I 

NA 

0.04 U 

1.25 U 

AOC13/B13A3 

B.13A3'n-l 

7/20*3 

4 10 6 

Result Q 

NA 

NA 

0155 U 

NA 

103 

NA 

7.7 

NA 

NA 

NA 

6.7 

NA 

NA 

NA 

106 1 

0.87 1 

NA 

0.045 U 

1.05 U 

SWMUs & AOC-13 SUMMARY 

of 

Detection 

21 

19 

3 

17 

23 

20 

23 

17 

17 

17 

21 

17 

10 

17 

20 

23 

21 

10 

3 

Average 

Detected 

22.9 

0392 

044 

3330 

9.02 

4.34 

127 

11600 

1760 

150 

9.38 

537 

201 

9.13 

64.5 

6.04 

12 

0359 

8.57 

Average 

Repotted 

(with 1/2 detection limit) 

22.9 

0362 

0.236 

3330 

9.02 

4.15 

12.7 

11600 

1760 

150 

8.67 

537 

156 

8.48 

59.4 

6.04 

12 

0179 

1.48 

Mssimun 

Detected 

45.3 

0.79 

0 5 6 

24600 

19 

8.6 

48.7 

29900 

4640 

330 

21 

1210 

350 

17.9 

318 

13 

23.6 

1.6 

13.6 

All re«ulu in mg/kg (ppm). 

All undetected resulu listed at 

half detection limit 

U - Undetected. 

J - Estimated result 

R - Rejected result. 

NA - Not analyzed. 
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TABLE 
CRANSTON SITE 
PRODUCTION AREA 
DEEP SOIL 
INORGANIC DATA 

J/954:19PM 

AREA/SUB AREA 

SAMPLEID 

SAMPLE DATE 

DEPTH RANGE (FT) 

6010S 

6010S 

6010S 

6010S 

6010S 

6010S 

6010S 

601 OS 

6010S 

6010S 

6010S 

6010S 

6010S 

6010S 

6010S 

7060S 

742 IS 

747ZS 

90I0S 

BARIUM 

BERYLLIUM 

CADMIUM 

CALOUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

MAGNESIUM 

MANOANESE 

NICKEL 

POTASSIUM 

SODIUM 

VANADIUM 

ZINC 

ARSENIC 

LEAD 

MERCURY 

CYANIDE 

MiitiiTSun 

Detected 

7.8 

0 1 

a 2 4 

104 

0 6 

0 3 5 

081 

915 

108 

15.2 

063 

73 

29J 

OSS 

2.2 

087 

4.3 

006 

1 

AAOH5/MW16S 

ssMW-iss-m-i 
12/5/90 

S lo lO 

Resull Q 

13.9 

O095 U 

0.24 U 

929 I 

4 J 

2.9 

1 6 

10600 

1190 I 

106 I 

1.13 U 

826 J 

48 U 

6.4 

206 

5.8 1 

3.3 J 

0.03 U 

R 

AA0115/MW16S 

SS-MW-16S'IB-2 

3/14*1 

Slo lO 

Resull Q 

107 

022 

0.0748 

673 

4 J J 

2.8 

5.6 1 

9440 

930 I 

151 1 

3,8 

603 I 

181 

6.4 

21 1 

4 3 

3 I 

0.025 U 

0.22 U 

AAOI15/B13A 

B-15A'lB-2 

3/14*1 

2 to 4 

Resull Q 

234 

3.8 

021 U 

1180 

9.2 I 

4 

9.8 J 

106O0 

1340 1 

211 I 

6 3 

648 1 

184 

14.7 

41.2 J 

111 

20.5 1 

O i l 

021 U 

AAOIIS SUMMARY 

Frequency 

of 

Detection 

0 

Average 

Delected 

16 

101 

0.0748 

927 

6.07 

3,13 

6 

10200 

1150 

156 

5.05 

692 

183 

9.17 

27.6 . 

7.1 

8.93 

a i l 

Average 

Reported 

(with 1/1 detection limit) 

16 

1.37 

ons 
927 

6.07 

3.23 

6 

10200 

1150 

156 

3.75 

692 

138 

9.17 

27.6 

7.1 

8.93 

OOSS 

a i 4 3 

Msximun) 

Detected 

23.4 

3.8 

00748 

1180 

9 1 

4 

9.8 

10600 

1340 

211 

6.3 

826 

184 

14.7 

41.2 

111 

20J 

O i l 

Mininsun 

Detected 

10.7 

ai2 
0.0748 

673 

4 J 

1 8 

1 6 

9440 

930 

106 

3.8 

603 

181 

6.4 

20.6 

4.3 

3 

a i l 

All resulu in mg/kg (ppm). 

All uodetected resulu liited at 

half detection limit. 

U - Undetected. 

J - Estimated result 

R • Rejected result 

NA - Not analyzed. 
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TABLE 4-29 
CRANSTON SITE 
WASTE WATER TREATMENT AREA 
DEEP SOIL 
INORGANIC DATA 

•//2.0/95 9:32 AM 

AREA/SUB AREA 

SAMPLEID 

SAMPLE DATE 

DEPTH RANGE (ft) 

TOTAL METALS 

.6010S 

6010S 

'soios 
6010S 

6O10S 

6010S 

6010S 

6010S 

6010S 

6010S 

6010S 

WIOS 

6010S 

SOIOS 

6010S 

7060S 

7421S 

747ZS 

9010S 

BARIUM 

BERYLLIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

MAGNESIUM 

MANOANESE 

NICKEL 

POTASSIUM 

SILVER 

SODIUM 

VANADIUM 

ZINC 

ARSENIC 

LEAD 

MERCURY 

CTYANIDE 

SMUIIVBIOA 

B-lOA'IB-1 

12«*0 

2to4 

Result Q 

32 

0.66 
2460 J 

8.4 

3.9 
4 J 

11500 
1270 J 
148 I 
1.75 U 

1010 J 

0.44 U 
l l l J U 
10.3 

59.9 
4.2 I 
9.8 1 

0.023 U 

R 

SMUKVBIOB 

B-10B<IB-1 

12/5*0 

2 ta4 

Result Q 

ISJ 

0.69 
II70 / 

7.7 

3.9 
5J 

12800 

1990 J 
185 J 
2.2 U 

1170 J 

0.39 U 
39 U 

7.7 

30.3 
3.2 I 
7.1 J 

0.023 U 

R 

SMUIO/BIOC 

B-lOC'IB-1 

12/5*0 

2lo4 

Result Q 

19.2 

0.64 

1100 J 

7 
4 J 

6 
11200 
1530 J 
167 I 

1.8 U 
1020 J 

0.415 U 
41J U 
6.7 

33.9 
2.9 I 
8.1 I 

0.023 U 

R 

SMUIIVBIOC 

B-IOCIB-2 

3/13*1 

2to4 

Result Q 

12.4 

0.71 

763 

5 J I 

- - 3 J 
9.1 I 

10100 
1370 
177 I 

5 
802 I 

0.315 U 
139 
7.9 

40.6 I 
3.3 
5.4 J 

0.023 U 

0.43 

SMUIO/BIOD 

B-lOD'IB-2 

3/13*1 

2to4 

Resull Q 

12.7 
0.81 

733 

4.8 1 
4J 

10.1 J 
13300 

1260 
168 I 
4 J 

915 I 
0.42 U 
157 

6.9 
66.9 I 
4.7 

3.9 J 
0.025 U 

0.235 U 

SMUlOmiOE 

B-IOE'IB-2 

3/13*1 

2to4 

Result Q 

13.6 

0.75 
924 

5.8 I 

4.3 

9J J 
13300 

1400 
159 I 
5.4 

902 J 

0.435 U 
215 
7.4 

53 J 
4J 

14J J 
0.023 U 

0.96 

SMU12/B12A2 

B-12A2«n-l 

7/23*3 

2to4 

Resull Q 

NA 
NA 

NA 

NA 

NA 
11.6 
NA 
NA 

NA 
NA 
NA 

0.31 I 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

SMU11B12D2 

B-l2D2'n-l 

7/25*3 

2to4 

Result Q 

NA 

NA 
NA 

NA 

NA 
15.6 

NA 
NA 
NA 
NA 
NA 

0.14 U 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

SMU12/B12E2 

B-12E2'n-l 

7/26*3 

2 to 4 

Resull Q 

NA 

NA 
NA 

NA 

NA 
18.7 
NA 

NA 
NA 

NA 
NA 

0.48 J 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

SMU12/B12B3 

B-12B3'n-l 

7/25*3 

4lo6 

Result Q 

24.1 1 

0.055 U 
NA 

8.3 

2.8 I 
58.7 

NA 
NA 
NA 
5.4 
NA 

0.55 I 
NA 
7.4 1 

132 
3.9 J 

35.7 1 
0.2 
I J U 

SMU12/B12C3 

B-12C3'n-I 

7/23*3 

4to6 

Result Q 

NA 
NA 

NA 

NA 

NA 
14.4 

NA 

NA 
NA 
NA 
NA 

0.135 U 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

SMU12/B12E3 

B-I2E3'n-l 

7/26*3 

4lo6 

Result Q 

NA 

NA 
NA 

NA 

NA 

22.9 
NA 
NA 
NA 

NA 
NA 

0.44 I 

NA 
NA 
NA 
NA 

NA 
NA 
NA 

SUMMARY 

Frequency 

of 

Deloction 

7 

6 

6 
7 

7 

12 
6 

6 
6 
4 

6 
4 
3 
7 

7 
7 

7 
1 

2 

Avenge 

D c a a a i 

18.9 

0.71 

1190 

6.79 

3.91 

13.6 

12000 

1470 

167 
5.08 

970 

0.443 

170 

7.76 

62.4 

4.1 

12.4 

0,2 
0.695 

Avenge 

Repotted 

(with 1/2 detocdon limil) 

18.9 

0.616 

I I 9 0 

6.79 

3.91 

15.6 

12000 

1470 

1S7 

3.72 

»70 
0.373 

117 
7.76 

62.4 

4.1 
12.4 

0.03 

0.781 

M u m i t m 

Detected 

32 

0.81 

2460 

8.4 

4 J 
38.7 

13300 

1990 

185 
5.4 

1170 

OJS 
213 

lOJ 
132 

3J 
35.7 

OJ 

a9« 

Minimum 

Detected 

12.4 

0.64 

733 
4.8 

2.8 
4J 

lOIOO 

1260 

148 
4J 

802 
OJl 

139 
6.7 

33.9 

2.9 
5.4 
0.2 
0.43 

All refnhi in mg/kg (ppm). 

AU Dodetected rernlts listed at half-detection limit 

U - Undetected. 

i - Estimaied result 

R - Rejected i c n l t 

NA - Not analyzed. 
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TABLE 4'!, , 
CRANSTON'S'ITE 
WARWICKAREA 
SWMU-5 
SHALLOW SOIL 
ORGANIC DATA 

AREAffiUBAREA 

SAMPUEID 

SAMPLE DATE 

DEPTH RANGE (ft) 

VOLATILE ORGANICS 
HALOGENATED 

8240S Ll-DICHLOROETHANE 

SKOS CHLOROBENZENE 

8240S CHLOROFORM 

8140S METHYLENE (3IL0RIDE 

8240S TETRACHLOROETHENE 

8240S TWCHLOROBTHENE 

AROMATICS 

S240S BENZENE 

8240S ETHYLBENZENE 

8240S M4P.XYLENE 

8240S a x Y L E N E 

8240S TOLUENE 

KETONES/ALDEHYDES 

S240S IBUTANONE 

S240S ACETONE 

SEMI-VOLATILE ORGANICS 
BASE NEUTRALS 

PAHs 

8270S 1-METHYLNAPHTHALENE 

8270S ACEN/iPHIHENE 

S270S ACEN/UWTHYLENE 

S270S ANTHRACENE 

8270S BENZO(A)ANTHRACENE 

8270S BENZO(A)PYRENE 

8270S BENZO(B)FLU0RANTHENE 

8270S BENZO(GJLI)PERYLENE 

8270S BENZO(K)FLUORANTHENE 

8270S CHRYSENE 

S270S DIBENZ(AJDANTHRACENE 

S270S FLUORANTHENE 

8270S FLUORENE 

8170S 1NDEN0(1A3<D)PYRENE 

8270S NAPHTHALENE 

8270S PHENANTHRENE 

8270S PYRENE 

PHTHALATES 

8270S BIS(2-BTHYLHEXYL)PHTHALATE 

8270S BUTYLBENZYLPHTHALATE 

8270S DI-N-BUTYLPHTHALATE 

S270S DI-N-OCTYLPHTHALATE 

HALOCENATED 

S270S IJ-DICHLOROBENZENE 

S270S 1.4.DICHLOROBENZENE 

8270S 4<HL0R0ANILINE 

8270S BIS(2-aiLOROETHYL)ETHER 

OTHER BASE NEUTRALS 

8170S DIBENZOFURAN 

8270S NTTROBENZENE 

8270S 2-NTTROANILINE 

S270S l.l-BIPHENYL 

8270S 3J'-DIMErHYLBENZIDINE 

S170S PHENACETIN 

S270S N-NITROSO-DI-N-PROPYLAMINE 

.KCSD EXTR-ACT.ABLES 
PHENOLS 

8270S 344-METHYLPHENOL 

S270S PHENOL 

FINGERPRINT COMPOUNDS 
S270S PROP/lZINB 

8270S TINUVIN 327 

PCBs 
SOSOS PCB-1248 

SOSOS PCB-1254 

ORGANOCHLORINE PESTICIDES 
SOSOS 4.4'-DDD 

SOSOS 4,4'-DDE 

SOaoS 4,4'-DDT 

8080S ALDRIN 

SOSOS ALPHA-BHC 

SOSOS ALPHA-CHLORDANE 

SOSOS DELTA-BHC 

SOSOS DIELDRIN 

SOSOS ENDOSULFAN I 

SOSOS ENIXJSULFANn 

8080S EMXBULFAN SULFATE 

SOSOS ENDRIN 

SOSOS ENDRIN ALDEHYDE 

SOSOS CLiiMMA-CaiLORDANE 

SOSOS HEPTACHLOR EPOXIDE 

SOSOS ISODRIN 

SOSOS KEPONE 

SOSOS METHOXYCHLOR 

ORGANOPHOSPHORUS PESTICIDES 
814ZS DBULPOTON 

S14ZS PHORATE 

S14ZS SULFOTEPP 

S14ZS THIONAZIN 

HERBICIDES 
81SZS 3.4J-T 

SISZS 3,4J-TP(Sn.VE>0 

SISZS DINOSEB 

SWMUS/B5A1 

B-5Al>n-l 

7/28*3 

0102 

Result Q 

0.0026 U 

0.0026 U 

0.0026 U 

0.0026 U 

0.0026 U 

0.0026 U 

0.0026 U 

0.0026 U 

0.0026 U 

0.0026 U 

0.0026 U 

0.013 U 

0.013 U 

0.014 I 

017 U 

0.061 J 

0 1 3 J 

0.4S I 

0.44 I 

0 6 J 

0 2 9 I 

0 2 1 3 I 

0.43 J 

0.09 1 

0 9 

0.035 1 

0 3 I 

0.046 J 

O J l 

1.2 I 

0.46 } 

0.052 J 

O . n V 

0.04 J 

a n u 
an u 

1.6 

an u 

an u 
0 1 7 u 

0.9 u 

NA 

OlOS u 

a 17 u 

a 105 u 

0.022 J 

a n u 

NA 

NA 

0.085 U 

0.72 

0.018 

0.0085 U 

0.03 I 

0.0044 U 

0.0O44 U 

0.077 

0.0044 U 

O.XSS U 

0.0O44 U 

0.018 J 

0.0085 U 

0.0085 U 

O.OOSS U 

a n I 
0.017 1 

0.0085 U 

0.044 U 

0.044 U 

0.07 U 

0.017 U 

0.009 U 

0.017 U 

0009 U 

0.009 U 

NA 

SWMU5/B5B1 

B-SBl'H-l 

7/28*3 

Oto2 

Result Q 

0.0027 U 

0.0027 U 

0.0027 U 

0.0135 U 

0.0027 U 

0.0027 U 

0.0027 U 

00027 U 

00017 U 

0.0027 U 

0.0027 U 

0.0135 U 

0.0135 U 

0.02 I 

0.084 J 

a n J 
032 J 

0.77 ) 

0.69 J 

0 8 6 I 

0.45 J 

0 3 5 I 

0 6 9 I 

a i 3 1 

1.6 

a i 5 J 

0.46 I 

0.064 I 

1.4 

1 1 1 

0 3 3 I 

0.054 I 

0.173 U 

0.045 I 

ons u 
0.039 J 

0.43 J 

0175 U 

0.052 I 

0175 U 

0 9 U 

NA 

a i l U 

a 175 u 
an u 

ai75 u 
0.175 U 

NA 

NA 

0.0355 U 

0 2 8 1 

0.00355 U 

0.0091 

0.0085 I 

OOOIS U 

O.OOIS U 

O.OOIS U 

0.0018 U 

0.00355 U 

0.0018 U 

0.00355 U 

O0O75 I 

000355 U 

0.00355 U 

0.0057 I 

0.0018 U 

0.00355 U 

0.018 U 

0 5 5 J 

0.07 U 

0.0175 U 

0.009 U 

0.0175 U 

0.009 U 

0.009 U 

NA 

SWMU5/B3C1 

B-sci-n-i 
7/28*3 

0102 

Result Q 

0.00285 U 

0.00285 U 

0.00285 U 

0.025 I 

0.02 J 

0.00285 U 

0.00283 U 

0.00283 U 

0.00283 U 

0.0O283 U 

0.0075 1 

0.0143 U 

0.0145 U 

a 19 U 

ai9 u 
0 1 9 U 

0 1 9 U 

0.49 J 

0 3 3 J 

a7s J 
0 3 2 I 

0 1 8 I 

0 7 6 J 

ans u 
a 19 u 
0 2 J 

ons u 
3.5 

L2 

2.4 I 

2* 1 

0 2 2 I 

a i 9 U 

7.7 J 

a i 9 U 

0 1 9 U 

2.6 

ai9 u 

ai9 u 
2.9 

7 

1.9 

ans u 
a 19 u 

ons u 

0 1 9 u 

a i 9 u 

NA 

NA 

0.95 U 

4.9 J 

0.095 U 

0.63 J 
0.095 U 

0.049 U 

0.049 U 

0.049 U 

0.049 U 

0.095 U 

0.049 U 

0.095 U 

0.095 U 

0.093 U 

0.4 1 

0.049 U 

a i 6 J 

0.095 U 

0.49 U 

110 I 

0 1 3 U 

0.038 U 

0.0195 U 

0.038 U 

0.049 U 

0.049 U 

NA 

SWMUS/BSDl 

B-5Dl 'n - l 

7/28*3 

010 2 

Result Q 

0.00265 U 

0.00265 U 

0.00265 U 

0.0065 U 

0.00265 U 

0.00265 U 

0.00265 U 

0.00265 U 

0.00265 U 

0.00265 U 

0.00265 U 

0.013 U 

0.013 U 

ans u 
0175 U 

ans u 
ans u 

0 1 2 u 

0.025 J 

0042 1 

a n s u 
0 1 2 u 

0175 U 

aios u 
0.038 1 

0175 U 

0.105 U 

0175 U 

0175 U 

0.053 I 

0.43 J 

ai75 U 
0173 U 

0 2 3 J 

a i 7 5 U 

ans u 
1.1 

0173 U 

0173 U 

0175 U 

0.9 U 

NA 

OlOS u 

0173 U 

aios u 

0.175 U 

0175 U 

NA 

NA 

8.1 I 

6.1 J 

0.0175 U 

0.0175 U 

0.0175 U 

0009 U 

0.009 U 

0.009 U 

0.009 U 

0.063 J 

0.009 U 

0.0175 U 

0,0175 U 

0.0175 U 

0.0175 U 

O0S7 J 

0.0)2 J 

aoi73 U 
0.26 J 

0.09 U 

0.07 U 

0.0175 U 

0.009 U 

0.0173 U 

0.009 U 

aoo9 u 
NA 

SWMU5/B5E1 

B-5El 'n - l 

7/28*3 

0 t o 2 

Result Q 

0.00265 U 

000265 U 

0.00263 U 

0.019 

0.00265 U 

0.00265 U 

0.00265 U 

0.00265 U 

0.00265 U 

0.00265 U 

0.00265 U 

0.0135 U 

0.0135 U 

0.014 1 

0.016 1 

0.067 J 

O092 J 

0.4 J 

0.41 

0 5 5 

0.26 I 

0 2 3 1 

0.44 1 

0.083 J 

0.98 

0.039 I 

0.29 

0.039 I 

0.6 

0.9 

0 1 2 I 

0.046 I 

a i 7 3 U 

a i 7 5 U 

ans u 
0.032 I 

0 3 5 U 

ons u 

ans u 
ans u 

09 u 
ons u 
0105 u 

0175 U 

0.105 U 

ans u 
0175 U 

NA 

NA 

0.035 U 

0.035 U 

0.0035 U 

00033 U 

0.0078 J 

0.0018 U 

0.0018 U 

OWlS U 

0.M18 U 

0.0035 U 

0.0018 U 

0.0035 U 

0.0035 U 

0.0035 U 

0,0035 U 

O.OOIS U 

o.rois u 
0.0035 U 

0.018 U 

0.65 

0.07 U 

0.0175 U 

O.0O9 U 

0.0175 U 

0009 U 

0.009 U 

NA 

SWMUS/BSFl 

B-5Fl 'n- l 

7/29*3 

Oto2 

Result Q 

0.0027 U 

0.0027 U 

0.0027 U 

0.0027 U 

0.0027 U 

0.0027 U 

0.0027 U 

0.0027 U 

0.0065 

. 0.0027 U 

00069 

00135 U 

0.0135 U 

ans u 
ans u 
0175 u 

0031 J 

a 14 I 

o n 1 
0 1 6 I 

0.064 J 

0.062 1 

012 1 

an u 
0.27 I 

ons u 
0.07 J 

0.036 1 

OlS I 

034 J 

0.49 I 

0175 U 

a i 7 5 U 

0175 U 

0175 U 

0175 U 

0.355 U 

0.175 U 

0.175 U 

a i 7 5 U 

0 9 U 

NA 

an u 
ons u 
an u 

ons u 
0175 u 

NA 

NA 

0.0175 U 

0.0175 U 

O.M173 U 

0.00175 U 

00032 J 

0.0009 U 

0.0009 U 

0.004 J 

0.0009 U 

0.00175 U 

0.0009 U 

0.00175 U 

0.00175 U 

0.00175 U 

0.X173 U 

0.004 I 

0.0009 U 

0.00173 U 

0.009 U 

0.009 U 

007 U 

0.0173 U 

0.009 U 

0.0173 U 

0.009 U 

o.mv 
.NA " 

SWMU5/A2 

SF-S5-A2(D)<II)-2 

3/19*1 

l J t o 2 

Result Q 

0.06 U 

0.06 U 

0.06 U 

1.35 U 

0 0 6 U 

0.06 U 

0.06 U 

0.06 U 

0.042 I 

0.06 U 

0.06 U 

a i 2 U 

0 3 2 1 

0.6 U 

0 6 U 

0.6 U 

0 6 U 

0 6 U 

0 6 U 

0,6 U 

0 6 U 

0 6 U 

0.6 U 

0 6 U 

0 6 U 

0 6 U 

0.6 U 

0 6 U 

0 6 U 

0.6 U 

0 6 U 

0 6 U 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

0 6 U 

0 6 U 

0 6 U 

0 6 U 

3 U 

NA 

1.2 U 

0 6 U 

0 6 U 

NA 

0 6 U 

3 U 

3 U 

0006 U 

0.0115 U 

0.0006 U 

O0006 U 

0.00096 I 

0,0006 U 

0.0006 U 

0.0006 U 

0.0006 U 

0.0006 U 

00006 U 

OTO175 U 

0.0029 U 

0.0006 U 

0.00115 U 

0.0006 U 

00006 U 

aooo6 u 
0.0006 U 

0.0029 U 

0.06 U 

0.0435 U 

0.029 U 

0 2 9 U 

0.012 U 

0.01 U 

0.009 U 

SWMU5/B3 

SF-S5-B3(D)«iB-2 

3/19*1 

1J10 2 

Result Q 

0.06 U 

0.06 U 

0.06 U 

a i U 
0.06 U 

0.06 U 

0.06 U 

0.06 U 

0.06 U 

0.06 U 

0.06 U 

aiis u 
a i i 3 u 

0 6 U 

0 6 U 

0.6 U 

0 6 U 

0.41 J 

oe u 
0 6 U 

0.6 U 

0 6 U 

0.6 U 

0.6 U 

0.65 J 

0 6 U 

0.6 U 

0 1 2 I 

0 3 6 J 

0 7 6 1 

0 6 U 

0 6 U 

0.6 U 

0.6 U 

0.6 U 

0.6 U 

0 6 U 

0 6 U 

0 6 U 

0 6 U 

2.9 U 

NA 

1.15 U 

0 6 U 

0 6 U 

NA 

0.42 1 

1 9 U 

2.9 U 

0 2 9 U 

12 

0.029 U 
0.029 U 

0.06 U 

0029 U 

0029 U 

0.029 U 

0.029 U 

0.029 U 

0029 U 

0,085 U 

0.145 U 

0.029 U 

0,06 U 

0.029 U 

0029 U 

a 0 2 9 U 

O029 U 

1.8 

0.055 U 

0.0415 U 

0.0275 U 

0275 U 

0.0115 U 

0.01 U 

0.0083 U 

SWMU3/C1 

SF-S5-C1P)«IB-1 

11/15/90 

l J l o 2 

Resull Q 

0.07 U 

0.043 J 

0.07 U 

0.07 U 

0.07 U 

0.07 U 

0.07 U 

0.07 U 

0.07 U 

0.07 U 

0 1 ) 

0 1 4 U 

0 1 4 U 

7 U 

7 U 

7 U 

7 U 

1.2 J 

1.7 I 

2.6 I 

7 U 

3.4 1 

2 J 

7 U 

3.6 1 

7 U 

7 U 

1.9 I 

1.7 I 

3 I 

110 

7 U 

7 U 

18 

7 U 

7 U 

1.6 1 

7 U 

7 U 

7 U 

3 4 J U 

NA 

13 J U 

7 U 

7 U 

NA 

0 8 9 1 

3 4 J U 

3 4 J U 

R 

R 

R 

0.22 J 

R 

a i 3 J 

R 

R 

0.26 I 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

0.07 U 

0.05 U 

0.0345 U 

0.345 U 

0.0135 U 

o n 
0.01 u 

SWMUS/Cl 

SF-S5-Cl(D)'IB-2 

3/19*1 

l J t o 2 

Result Q 

0.063 U 

1 6 

0.065 U 

0325 U 

0.031 I 

0.041 J 

0.063 U 

0.063 U 

0.026 1 

0.065 U 

ais I 

0.23 I 

a i 2 3 U 

0 3 6 I 

a i 6 I 

0 6 3 U 

0 2 3 J 

1.2 I 

1.2 J 

2.6 

0.65 U 

3.2 

1.6 

0.65 U 

1 1 

0.23 1 

0.65 U 

1 1 1 

1.4 

2.8 

0 6 5 U 

0 6 5 U 

0 6 5 U 

0.65 U 

0.65 U 

0.65 U 

0.65 U 

0.65 U 

0 2 1 

0 6 5 U 

3.15 U 

NA 

1.25 U 

0 6 5 U 

0 6 5 U 

NA 

0.65 U 

3.15 U 

3.15 U 

0.6 U 

36 I 

0.06 U 

0.06 U 
0115 U 

0.06 U 

0.06 U 

0.06 U 

0.06 U 

0.06 U 

0.06 U 

0175 U 

0.295 U 

0.06 U 

ons u 
0.06 U 

0.06 U 

0.06 U 

0.06 U 

0.295 U 

0.06 U 

0.0465 U 

0.031 U 

asi u 

0.0125 U 

0.011 U 

0.0095 U 

SWMU5/C2 

SF-S5-C2(D)'IB-1 

11/15*0 

l J t o 2 

Result Q 

0.06 U 

3.6 

0.06 U 

0.09 U 

0.044 I 

0.06 U 

0.06 U 

0.06 U 

0.065 I 

0.046 J 

1 

012S U 

0 1 2 5 U 

6 U 

6 U 

6 U 

6 U 

1.1 I 

6 U 

1.9 I 

6 U 

2.4 J 

1.6 J 

6 U 

2.6 1 

6 U 

6 U 

3.2 1 

1.4 1 

2 I 

27 

6 U 

6 U 

6.6 I 

6 U 

6 U 

7.4 I 

6 U 

6 U 

6 U 

31 U 

NA 

115 U 

6 U 

6 U 

NA 

6 U 

31 U 

18 1 

1 2 J U 

23 U 

1.25 U 

I.IS U 
1 3 U 

1.23 U 

115 U 

1.25 U 

1.25 U 

1.25 U 

1.23 U 

3.75 U 

6 U 

1.25 U 

1 5 U 

1.25 U 

1.25 U 

1.25 U 

1.25 U 

2200 

0.06 U 

0.047 U 

0.031 U 

0.0058 I 

0.0125 U 

0.0105 U 

0.009 U 

SWMU5/C2 

SF-S5-C2(D)'IB-2 

3/19*1 

l J l o 2 

Result Q 

0.065 U 

12 

0.065 U 

0.0S U 

0.073 J 

0.063 U 

0.063 U 

0.065 U 

0.03 J 

0.017 J 

1 J 

0 1 8 I 

0135 U 

o n I 
0 6 5 U 

0 6 5 U 

0 1 6 1 

0.94 J 

1.1 1 

2 2 

12 1 

1 7 

0.65 U 

0.65 U 

I J 

0.63 U 

0.76 1 

1 1 

0.64 I 

I J 

0 6 5 U 

0.65 U 

0.63 U 

0.65 U 

0.63 U 

0 6 3 U 

1.3 

0.33 J 

0 6 3 U 

0.48 J 

0.98 1 

NA 

1.3 U 

0.65 U 

0 6 3 U 

NA 

0 6 5 U 

3.25 U 

3.7 J 

49 

R 

R 

R 
R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

1100 ; 

0.007 J 

0.0483 U 

0.0325 U 

0.323 U 

0.0095 I 

0.34 

0.072 

SWMU5A3 

SP^3-C3(D)1B-1 

11/15*0 

l J l a 2 

RosoU Q 

0 0 6 U 

2 

0 0 6 U 

aiis u 
0-037 J 

ao6 u 

ao6 u 
O M U 

O M l J 

0022 J 

1 

ai2 u 
0 1 2 U 

0 6 U 

0 6 U 

0 6 U 

0.089 J 

0 J 3 I 

0 J 3 I 

1 J 

0 J 2 I 

I J 

0.73 I 

0 6 U 

I J 

O052 J 

0 4 J 

0A2 I 

0 7 2 J 

1.1 1 

2 

0.78 I 

0.aJ7 ; 

0 2 J 

0 6 U 

0 6 U 

O J l J 

0.43 J 

0.068 J 

0 6 U 

3 U 

NA 

u u 
0 6 U 

0 6 U 

NA 

0 6 U 

3 U 

0 5 7 J 

— 
0JO3 U 

0 6 U 

0.0309 U 

ojoas u 
O S ! 

0.0303 U 

0076 

O030S U 

0.030S U 

0.0305 U 

oxnos u 
O09 U 

0 2 9 J 

0.065 

3 J 

0 2 1 

0 2 5 

00305 U 

0.0303 U 

3 J 

0.0OT7 J 

O0096 J 

O03 U 

OJ U 

0012 U 

OOl U 

O 0 0 9 U 

All resulu in mg/kg (ppm). 

All undetected retulti listed t t half-detection limit. 

U - Undetected. 

J - Eitimatftd result 

R - Rejected result 

NA-Notuu lyzed . 

F - Estimated m^j^imnm concentntion 
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TABLE 4'. 
CRANSTON"SITE 
WARWICK ASEA 
SWMU-S 
SHALLOW SOIL 
ORGANIC DATA 

j '*5 4:11PM 

AREA/SUB AREA 

SAMPLEID 

SAMPLE DATE 

DEPTH RANGE (ft) 

VOLATILE ORGANICS 
HALOGENATED 

8240S 1.1-DICHLOROBTHANE 

8240S CHLOROBENZENE 

8240S CHLOROFORM 

8240S METHYLENE CHLORIDE 

8240S TETRACHLOROETHENE 

8140S TRICHLOROETHENE 

AROMATICS 

8140S BENZENE 

8240S ETHYLBENZENE 

S240S MftP-XYLENE 

8240S O-XYLENE 

8140S TOLUENE 

KETONES/ALDEHYDES 

SKOS IBUTANONE 

S240S ACETONE 

SEMI-VOLATILE ORGANICS 
BASE NEUTRALS 

PAHs 

8270S 1-METHYLNAPHTHALENE 

8270S ACENAPHTHENE 

S270S ACENAPHTHYLENE 

8270S ANTHRACENE 

S270S BENZO(A)ANTHRACENE 

S270S BENZO(A)PYRENE 

8270S BENZO(B)FLUORANTHENE 

8270S BENZO(OflJ)PERyLENE 

S270S BENZOOOFLUORANTHENE 

8270S CHRYSENE 

8270S DIBENZ(AJT)ANTHRACENE 

S270S FLUORANTHENE 

S270S FLUORENE 

S270S INDENO(llJ-CD)PYRENE 

8270S NAPHTHALENE 

8270S PHENANTHRENE 

8370S PYRENE 

PHTHALATES 

8270S BIS(2-BTHYLHEXYL)PHTHALA1E 

8270S BUTYLBENZYLPHTHALATE 

S270S DI-N-BUTYLPHTHALATE 

8270S DI-N-CCTYLPHTHALATE 

HALOGENATED 

8270S 11-DICHLOROBENZENE 

8270S 1,4-DICHLOROBENZENE 

8270S 4-CHLOROANILINE 

S270S BIS(2-CHL0R0ETHYL)BTHER 

OTHER BASE NEUTRALS 

8270S DIBENZOFURAN 

S270S NTTROBENZENE 

S270S 2-NTniOANILINB 

S270S l.l-BIPHENYL 

8270S 3.3-DIMBTHYLBENZIDINE 

8270S PHENACETIN 

8170S N-NTTROSO-DI-N-PROPYLAMINE 

ACID EXTRACTABLES 
PHENOLS 

8270S 3ft4-METHYLPHENOL 

8270S PHENOL 

FINGERPRINT COMPOUNDS 
8270S PROP/«INE 

8270S TINUVIN 327 

PCBs 
80805 PCB-1M8 

SOSOS PCB-1234 

ORGANOCHLORINE PESTICIDES 
SOSOS 4,4'-DDD 

SOSOS 4.4-DDE 

8080S 4.4'-DDT 

80805 ALDRIN 

80805 AUWA-BHC 

80805 /^LPHA-CHLORDANE 

SOSOS DELTA-BHC 

80805 DIELDRIN 

SOSOS ENDOSULFAN I 

80S0S ENDOSULFAN n 

80805 ENDOSULFAN SULFATE 

80805 ENDRIN 

8080S ENDRIN ALDEHYDE 

S0805 OAMMA-CHLORDANE 

SOSOS HEPTACHLOR EPOXIDE 

SOSOS ISODRIN 

80805 KEPONE 

80805 METHOXYCHLOR 

ORGANOPHOSPHORUS PESTICIDES 
814Z5 DISULFOTON 

B14ZS PHORATE 

814ZS SULFOTEPP 

S14ZS THIONAZIN 

HERBICIDES 
BISZS 2,4J-T 

SISZS 2,4 J -TP (SILVEX) 

815ZS DINOSEB 

SWMU5/C4 

5F-S5-C4(D)'IB-2 

3/19*1 

1 J10 2 

Result Q 

0.055 U 

0.055 U 

0.055 U 

L3 U 

0.035 U 

0.055 U 

0.055 U 

0.055 U 

0.035 U 

0.055 U 

0 3 2 1 

an u 
an u 

0 5 5 U 

OJS u 

OJS u 

0 2 J 

0.43 J 

ass u 
OJS u 

OJS u 

OSS u 

0.43 J 

0 5 5 U 

OSS 1 

OSS u 

OJS u 

0 1 3 I 

0.72 J 

0.77 I 

OJS u 

OJS u 

0 5 5 U 

0 5 5 U 

ass u 
OSS u 

0.33 U 

0.35 U 

0 5 5 U 

OJS U 

1 7 U 

NA 

1.1 U 

OSS U 

0 5 5 U 

NA 

ass u 

1 7 U 

2.7 U 

O.TO55 U 

0.073 

OOOOSS U 

O.OOOSS U 

aooios u 
0.00055 U 

0.00055 U 

0.00055 U 

0.00055 U 

0.00055 U 

0.00055 U 

00016 U 

0.00265 U 

0.00055 U 

0.00105 U 

0,00055 U 

O.OOOSS U 

0.00055 U 

0.00055 U 

0.002155. U 

OOS U 

0.0395 U 

0.026 U 

0 2 6 U 

0.011 U 

nooos U 
O.OOSS U 

5WMU5/D2 

SF-S5-D2(D)'IB-1 

1U15/90 

l J t o 2 

Result Q 

0.06 U 

ai2 
0.06 U 

0175 U 

0.06 U 

0.06 U 

0.06 U 

0.06 U 

0.06 U 

0.06 U 

on 

0 1 2 U 

ai2 u 

6 U 

6 U 

6 U 

6 U 

6 U 

6 U 

6 U 

6 U 

6 U 

6 U 

6 U 

I J J 

6 U 

6 U 

6 U 

0.74 J 

1.7 J 

3.1 I 

6 U 

6 U 

6 U 

6 U 

6 U 

6 U 

6 U 

6 U 

6 U 

3 0 J U 

NA 

12 U 

6 U 

6 U 

NA 

6 U 

2* I 

30.5 U 

0.6 U 

1.15 U 

0.41 

0.06 U 

0123 U 

1.1 

0 1 3 

0.06 U 

0.06 U 

0.06 U 

0.06 U 

0185 U 

0.28 J 

0 1 2 

a 125 U 

OJ 

1 1 

0.06 U 

0.06 U 

O305 U 

0.06 U 

0.0455 U 

O0305 U 

0305 U 

0.012 U 

aoios u 
0.009 U 

SWMU5/D3 

5F-S5-D3(D)'IB-1 

11/15/90 

l J t o 2 

Result Q 

0.065 U 

0 8 2 

0.065 U 

0135 U 

0.063 J 

0.065 U 

0,065 U 

0.065 U 

0.065 U 

0.065 U 

0,36 

a i 3 U 

a i 3 u 

6 J U 

6 J U 

6 J U 

6 J U 

1.6 I 

I J J 

2.8 J 

6.5 U 

3.6 I 

1 3 I 

6 J U 

3.7 J 

6 J U 

6.5 U 

1 1 1 

1.4 I 

3 J 

140 

6 J U 

6 J U 

23 

6.5 U 

6 5 U 

5.4 J 

6 J U 

6 J U 

6 J U 

32 U 

NA 

12J U 

6 5 U 

6.5 U 

NA 

6 J U 

32 U 

4.1 J 

1.3 U 

2.35 U 

0 1 3 U 

0 1 3 U 

0235 U 

1 J 

027 I 

0 1 3 U 

0 1 3 U 

0 9 1 J 

a i 3 U 

0385 U 

0.65 U 

0 5 4 J 

0255 U 

a i 3 U 

ai3 u 
OSS 1 

0 1 3 U 

0,65 U 

R 

R 

0.0041 J 

R 

0.013 U 

0 2 1 

0.0095 U 

SWMU5/E3 

SF-S5-E3(D)>IB-2 

3/19*1 

l J t o 2 

Resull Q 

0.044 1 

0.065 U 

0.048 J 

L3 U 

2.4 

a i 3 

0.034 J 

0.027 I 

0.07 I 

0.041 .J 

0.54 1 

0 1 3 U 

0 1 3 U 

0.65 U 

0.65 U 

0.65 U 

0 2 J 

1 J 

1.1 I 

1.6 

0 9 6 1 

1.9 

1 1 I 

0.65 U 

2 

0.65 U 

0 8 6 I 

0.43 I 

OSI J 

1.7 

0 6 5 U 

0 6 5 U 

0.65 U 

0.65 U 

OlS I 

0 6 5 U 

0 6 5 U 

0.65 U 

0 6 5 U 

0 6 5 U 

3.23 U 

NA 

1.3 U 

0.65 U 

0 6 5 U 

NA 

0 6 5 U 

3.25 U 

3.25 U 

0.0315 U 

0.065 U 

0.00315 U 

0.041 

0.0065 U 

0.00315 U 

O.X315 U 

0.00315 U 

0.00313 U 

0.018 

0.00315 U 

O0095 U 

0.016 U 

0.00315 U 

0.0065 U 

0.00315 U 

0.08 

0.00315 U 

0.00315 U 

2.5 

0.065 U 

0.04S U 

0.032 U 

0 3 2 U 

0.013 U 

0.02 1 

O009S U 

SWMU5/YY3 

SI^S5-YY3(S)'IB-2 

3/19*1 

J l o l 

Resull Q 

0.06 U 

0.06 U 

0.06 U 

0.95 U 

0.06 U 

0.06 U 

0.06 U 

0.06 U 

0.06 U 

0.06 U 

0 3 I 

ans u 
ons u 

SWMU5/ZZ3 

SP.S5-ZZ3(D)'IB-2 

3/19*1 

J l o l 

Result Q 

0155 U 

1.7 

0155 U 

0265 U 

0.35 

0155 U 

0155 U 

0155 U 

aiss U 
a i 5 5 U 

1.8 1 

O J l U 

0 3 1 U 

0.6 U 0.25 1 

0.6 U 

0.6 U 

0 6 U 

0 6 U 

0 6 U 

0 6 U 

0 6 U 

0.6 U 

0.6 U 

0.6 U 

0 6 U 

0 6 U 

0 6 U 

0 1 4 I 

0.6 U 

0.6 U 

0 6 U 

0 6 U 

0.6 U 

0.6 U 

0 6 U 

0 6 U 

0.6 U 

0.6 U 

0 6 U 

0,6 U 

2.9 U 

NA 

1.15 U 

0.6 U 

0 6 U 

NA 

0 6 U 

2.9 U 

2.9 U 

0.006 U 

0 7 1 

O.0OO6 U 

0.0006 U 

0.00115 U 

0.0006 U 

0.0006 U 

0.0006 U 

0.0034 

0.0006 U 

O.O0O6 U 

0.00175 U 

0.0029 U 

0.0006 U 

0.00115 U 

0.0006 U 

0.0006 U 

0.0006 U 

0.0006 U 

0.0029 U 

0.055 U 

0.043 U 

0.0285 U 

02S5 U 

0,0115 U 

. 0.01 U 

O.OOSS U 

0.6 U 

0.6 U 

0 1 9 I 

0.93 1 

0.96 1 

1 I 

0.92 I 

1 1 

1.3 

0 6 U 

1.7 

a i 9 J 

0.75 1 

2.5 

0 7 3 1 

1.7 

1.7 U 

0.6 U 

0 6 U 

0 6 U 

0.6 U 

0 6 U 

1.4 

0.6 U 

0 6 U 

0 6 U 

3.1 U 

NA 

6.6 

1 1 

017 I 

NA 

0.35 I 

3.1 U 

6.4 

160 1 

R 

R 

R 

R 

R 

1 1 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

320 I 

0.06 U 

0.046 U 

0,0305 U 

0.305 U 

00125 U 

0.011 U 

00095 U 

SWMU-5/5G1 

B-5Gl»n-2 

5/5/94 

Oto2 

Result Q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.09 U 

0.09 V 

0.009 U 

0.004 I 

0.009 U 

000475 U 

0.00473 U 

0.00475 U 

000475 U 

0.009 U 

0.01 J 

0.009 U 

0.009 U 

0.009 U 

0.009 U 

0.00475 U 

0.00475 U 

0.009 U 

0.0475 U 

0 8 6 J 

NA 

NA 

NA 

NA 

NA 

NA 

"NA-

SWMU-S/SGl 

B-DUPl'D-2 

5/5/94 

010 2 

Resull Q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.195 U 

a i 9 5 U 

0.0195 U 

0.0195 U 

0.0195 U 

0.01 U 

0.01 U 

0.01 U 

0.01 U 

0.0195 U 

0.01 J 

0.0195 U 

0.0195 U 

0.0195 U 

0.0195 U 

0.01 U 

0.01 U 

0.0195 U 

O l U 

12 J 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

5WMU-5/5H1 

B-5Hl 'n-2 

5/5/94 

010 2 

Result Q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0039 U 

0 2 1 

0.0039 U 

00039 U 

0.0039 U 

0.002 U 

0.002 U 

0.03 

0.002 U 

O0039 U 

0.018 J 

0.0039 U 

0.0039 U 

0.0039 U 

0.0039 U 

0024 I 

0.0O2 U 

0.0039 U 

0.02 U 

0092 

NA 

NA 

NA 

NA 

NA 

NA 

SWMU S SUMMARY | 

Fiwjuency 

of 

Detection 

I 

8 

1 

2 

8 

2 

1 

1 

7 

4 

13 

2 

1 

Avenge 

Delected 

0.044 

U l 

0.048 

0.022 

0.377 

0.0835 

0.0J4 

0.027 

O.CMOl 

0.0315 

0 J 1 8 

O205 

6 

3 

3 

10 

15 

13 

14 

9 

13 

13 

3 

16 

7 

8 

16 

16 

17 

11 

5 

1 

8 

1 

2 

10 

2 

3 

2 

2 

1 

1 

1 

1 

1 

3 

1 

5 

3 

9 

2 

5 

6 

3 

4 

3 

2 

3 

3 

1 

3 

3 

2 

7 

6 

1 

1 

12 

2 

1 

1 

1 

1 

* 
NA 1 1 

OI38 

0.0867 

0.0793 

0 1 6 6 

O.T75 

0.777 

1.34 

0 J 5 4 

1.6 

1.05 

OlOl 

U S 

0 1 2 8 

0.486 

1.06 

0.907 

1.39 

28 

0 2 3 

0.057 

6.98 

O lS 

0.0355 

2.32 

0 3 8 

0107 

1.69 

3.99 

1.9 

6.6 

1 

0 1 7 

0.022 

24 

72.4 

0.214 

0 1 8 5 

0.0937 

0.743 

0.424 

0.037 

0.132 

0.33 

0.0127 

0.018 

0193 

0242 

1.95 

0134 

0292 

0 8 5 

0.26 

0.00735 

0.0096 

0.0041 

0.0058 

0.0095 

0 1 7 

0.072 

Avenge 

Repoited 

(with 1/2 

detecdon limit) 

0.0171 

0.653 

0.0473 

0333 

0179 

0.0504 

0.0466 

0.0462 

0.0431 

0.0417 

0361 

O107 

0109 

1.6 

1.65 

1.67 

1 J 4 

0.997 

1.29 

1.42 

1.77 

1 J4 

1.17 

1.66 

1.4 

1.6 

1.72 

115 

0836 

1.49 

16J 

1.68 

1.66 

3 J 3 

1.66 

1.67 

1.76 

1.66 

1.63 

1.82 

8.66 

1.04 

3 J 5 

1.71 

1.64 

0152 

1.34 

11.4 

8.9 

I I I 

4.78 

O i l 

0127 

0198 

0184 

0156 

0.0922 

0.0935 

013S 

0.0879 

0.256 

0.413 

0117 

0.37 

0131 

0171 

0129 

0135 

179 

0.0617 

0.0352 

0.0227 

0192 

0.0132 

0.0456 

0.014 

Msximtim 

Detected 

0.044 

3.6 

0.048 

0.025 

1 4 

0 1 3 

0.034 

0.027 

0.07 

0.046 

1.8 

0 1 3 

0.32 

0 J 6 

0 1 6 

on 
0.32 

1.6 

1.7 

1 8 

1 1 

3.6 

1 3 

0 1 3 

3.7 

OZ3 

0 8 6 

3.5 

1.7 

3 

140 

0.78 

0.057 

23 

0 1 8 

0.039 

7.4 

0.43 

0.2 

1 9 

7 

1.9 

6.6 

1 

a i 7 

0.012 

0 8 9 

24 

18 

leo 
36 

0.41 

0.65 

O J l 

1.1 

1 1 

0.077 

0 2 6 

0 9 1 

0.018 

0.018 

0 1 9 

0 J 4 

3 J 

OJ 

1 1 

0.83 

0.26 

2200 

0.0077 

0.0096 

0.0041 

0.0038 

0.0093 

0 3 4 

0.072 

MUmnm 

Detoctod 

OOM 

0.043 

0.048 

0.019 

002 

O.0tl 

O034 

O0Z7 

0.0063 

oon 
O0069 

OlS 

O J l 

0.014 

0.016 

0.061 

O03I 

0 1 4 

0025 

0.042 

O064 

0062 

012 

O083 

0.038 

0.035 

0.O7 

0J>36 

0 1 8 

0QS3 

0 1 2 

0.046 

0057 

004 

0 1 8 

0.032 

OJ l 

0 3 3 

0.052 

0.48 

0 9 8 

1.9 

6.6 

1 

on 

0.022 

OJS 

24 

0 3 7 

~ 
8.1 

0.073 

OOIS 

0X04 

000096 

0 1 3 

0.076 

0.004 

O0034 

OOIS 

OOl 

OOIS 

0.0075 

O M ! 

OA 

0.004 

O0I7 

0.85 

0 2 6 

O092 

0.007 

0X096 

0.0041 

0.0058 

O0093 

O02 

O072 

All resulu in mg/kg (ppm). 

All undetected resulu listed at half-detection limit. 

U - Undetected. 

J . Estimated result 

R • Rejocted result 

NA-Notanilyzed. 

F • Esiimiled maximum concentration 
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TABLE 4-31 
CRANSTON SITE 
WARWICKAREA 
SWMU-6,-9, AND-16 
SHALLOW SOIL 
ORGANIC DATA 

l / 2 S I 9 S 3 : S a f M 

AKBJJSUB fiSEA 

SAMPLEID 

SAMPLE DATE 

DEPTH RANGE (ft) 

VOLATILE ORGANICS 
HALOGENATED 

82405 CHLOROBENZENE 

8240S METHYLENE CHLORIDE 

8240S TETRACHLOROEIHENE 

AROMATICS 

8240S TOLUENE 

8240S MAP-XYLENE 

SEMI-VOLATILE ORGANICS 
B A S E N E U T R A L S 

P A H i 

827DS CHRYSENE 

8270S FLUORANTHENE 

82705 PHENANTHRENE 

82705 PYRENE 

PHTHALATES 

8270S B1S(2-ETHYLHEXYL)PHTHALATE 

82705 BUTYLBENZYLPHTHALATE 

O T H E R BASE NEUTRALS 

82705 SAFROLE 

FINGERPRINT COMPOUNDS 
8270S TINUVIN 327 

PCBs 
8080S PCB-1254 

ORGANOCHLORINE PESTICIDES 
80805 4,4-DDE 

80805 4,4'-DDT 

8080S ALPHA-BHC 

80805 BETA-BHC 

8080S DELTA-BHC 

808OS DIELDRIN 

80805 ENDRIN 

8080S ENDRIN ALDEHYDE 

80805 GAMMA-BHC 

80805 GAMMA-CMLORDANE 

80805 HEPTACHLOR 

80805 HEPTACHLOR EPOXIDE 

SOSOS ISCORIN 

8060S METHOXYCHLOR 

ORGANOPHOSPHORUS PESTICIDES 
814ZS DISULFOTON 

814ZS ETHYL PARATHION 

SWMU6/AI 

SF.S6-AriB-2 

3/12*1 

Slol 

Resull Q 

005 U 

005 U 

005 U 

005 U 
0Q5 U 

05 U 
05 U 

05 U 
05 U 

05 U 
05 U 

13 

16 U 

0099 

O0005 U 
OOOIQS U 

O00Q5 U 
O0005 U 
O0005 U 

0.0005 U 
O0005 U 

000105 U 
O0005 U 
O0005 U 

O0005 U 

OOOQS U 
O0005 U 
O0026 U 

0055 U 

0.0395 U 

SWMU6mi 

SP^6.Bl«IB-2 

3/12*1 

J l o l 

Result Q 

005 U 
O075 U 

005 U 

0.05 U 
005 U 

05 U 

OS U 
05 U 
05 U 

05 U 

OS U 

07 I 

2.6 U 

00105 U 

O0005 U 

O00ID5 U 
O0003 U 
O00O3 U 
00003 U 

O00O5 U 
O00O5 U 

000105 U 
O0005 U 
00005 U 

O0005 U 
O0005 U 

O0003 U 
O0026 U 

0.053 U 
O0395 U 

SWMU6flf5 

S^S6«IB-1 

11/14*0 

J l o l 

Resull Q 

005 U 
0.05 U 

005 U 

005 U 

005 U 

5 U 
5 U 

5 U 
5 U 

5 U 

5 U 

5 U 

8.3 J 

0.0105 U 

O0067 

000105 U 
0.0005 U 
O0005 U 
O0005 U 

O0005 U 
O0037 

O0O29 

0.0005 U 

O.0O72 

0.0005 U 

0.0005 U 

0.0005 U 

O046 

0 0 5 U 

O0385 U 

swMU6nr5 

5F-S6'IB.2 

3/12*1 

J t o l 

Result Q 

0055 U 

013 U 
O055 U 

0055 U 
0055 U 

055 U 
0.55 U 

055 U 
055 U 

0.55 U 
055 U 

OSS U 

16 1 

013 

000055 U 
0.00105 U 
O0017 

O0096 
000055 U 

0.00055 U 
000055 U 

000105 U 
000055 U 
000055 U 

000055 U 

0.00055 U 
0.00055 U 

000265 U 

0055 U 

0.0» U 

SWMU 6 SUMMARY 

Frequency 

of 

Dctecliaa 

0 

0 
0 

0 
0 

0 

0 
0 

0 

0 
0 

2 

2 

2 

1 
0 
1 

1 
0 
0 
1 

1 

0 

1 
0 
0 

0 

1 

0 
0 

Avcfage 

Detected 

I J 

5.45 

0115 

00067 

O00I7 

OG096 

O0037 

0.0029 

O.0OT2 

0046 

Average 

Reported 

(with 1/2 detectioo limit) 

0.0513 

00763 

0.0S13 

0.0513 

0.0513 

1.64 

1.64 

1.64 

1.64 

1.64 

1.64 

114 

4.03 

O0625 

000206 

0.00105 

O0O08 

000278 

0.000513 

0000513 

000131 

0.00151 

0000513 

000219 

O0005I3 

O.O0O513 

0000513 

OOl 35 

O0538 

O0394 

Maximum 

Delected 

13 

8.3 

013 

00067 

O00I7 

O0096 

O0037 

00029 

O0072 

0046 

Minimum 

Detected 

07 

16 

O099 

00067 

00017 

O0096 

SWMU9/B2B 

SF-S9-B2(S)«IB-1 

11/15*0 

J t o l 

Resull Q 

OOSS u 

0055 U 

O055 U 

0047 I 

O055 U 

0 5 5 U 

0 5 5 U 

0 5 5 U 

0 5 5 U 

029 1 

055 U 

055 U 

6.1 

0.011 U 

000055 U 
0.0011 U 

0.00055 U 
0.00035 U 

1 0.00055 U 

! 0.00055 U 

O0037 ! O0032 

O0029 0.012 

000055 U 

00072 1 0.013 

O046 

000055 U 

000055 U 
O0072 

0.0028 U 

( 
0 0 5 5 U 

1 0042 U 

SWMU9/C1 

SP-S9C1(S)«IB-I 

ii/isno 
Stol 

Result Q 

0Q5 U 

005 U 
005 U 

005 U 
0.05 U 

05 U 

OJ U 
05 U 

05 U 

Ol I 

05 U 

05 U 

15 U 

0.01 U 

O0005 U 
O0036 
O00O5 U 

00005 U 
O0005 U 
00028 

O0031 
OOOl U 

O0005 U 
O00O5 U 

00005 U 
O0005 U 

O0005 U 
O0Q255 U 

O0059 I 
00064 I 

SWMU9/C1 

S^S»<:l(S)«IB-2 

3/12*1 

J t o l 

Result Q 

005 U 

0115 U 

005 U 

005 U 

003 U 

05 U 
OJ U 

05 U 
0.5 U 

0.5 U 

05 U 

05 U 

155 U 

0.032 

O.O0O5 U 
OOOl U 

O0005 U 

0.0005 U 
O00O5 U 
O0005 U 

0.0005 U 
0.001 U 

O00O5 U 
O.O0O5 U 
O0005 U 

0.0005 U 

0.0005 U 
0.00255 U 

0.05 U 
0.038 U 

SWMU9/C2 

SP-S9-C2(S)«IB-1 

11/15*0 

JK) I 

Result Q 

0055 U 
OI05 U 

0055 U 

004 I 
0055 U 

055 U 

055 U 
0.55 U 
0.55 U 

055 U 

055 U 

055 U 

165 U 

0.011 U 

000055 U 
0003 
OOOl J 

000055 U 
000055 U 
O0019 

000055 U 
O0021 J 
0.0017 

000055 U 
O0032 

O0022 

000055 U 
O0027 U 

0055 U 

0.0056 I 

5WMU9/ZZ1 

SF-S9-ZZl(S)«IB-2 

V12*l 

J t o l 

Result Q 

0055 U 

0215 U 
0055 U 

0029 1 
O055 U 

05 U 

05 U 
05 U 
05 U 

05 U 
05 U 

4.2 

16 U 

0.062 

O0005 U 

0.00105 U 
00005 U 
0.0005 U 
0.0005 U 

O0005 U 
OOOOS U 

000105 U 
O00I4 

00005 U 

00005 U 

OOOOS U 
OOOOS u 
0.0026 U 

0.055 U 

00395 U 

SWMU9/ZZ2 

SF-S9-ZZ2(5)«IB-2 

3/12*1 

J t o l 

Result Q 

0055 li 

0185 U 
0035 U 

O032 1 
0055 I 

0.43 J 

073 .' 
034 : 

07 .' 

038 -' 

OSI ) 

28 

2.75 U 

018 

OOOOSS U 

0.0011 U 

000055 11 

000055 U 

000055 II 

000055 11 

000055 U 

0.0011 U 

000055 U 

000055 U 

000055 IJ 

000055 U 

000055 U 

O0028 U 

0 0 5 5 U 

0.0415 U 

SWMU 9 SUMMARY 

Fiequeocy 

of 

Dctectiaa 

0 

0 
0 

4 

0 

I 
1 
1 
1 

3 

1 

2 

1 

3 

0 
2 

I 
0 

0 
2 
2 
2 

2 
1 

1 
1 
1 
0 

1 
2 

Average 

Detected 

O037 

043 

on 
034 

07 

0 2 5 7 

051 

16.1 

6.1 

0.0913 

00033 

OOOl 

000235 

000315 

O0O7OS 

0.00155 

0.013 

O0032 

00022 

00072 

O0059 

0.006 

Average 

Repotted 

(with 1/2 delecticn limit) 

O0533 

0121 

O0533 

O.Ol 13 
00533 

0505 

0555 
049 

055 

0387 

0518 

5.72 

3.19 

0051 

0000525 
000181 

O0006 
0000525 
0000525 

000113 
O0014 

0.00304 
0000867 

O0026 
0000967 

0.0008 
0.00163 
000267 

0016 

00288 

Maximum 

Detected 

0047 

0.43 

073 
034 

07 

038 
051 

28 

6.1 

018 

00036 
0.001 

0.0028 
O0032 

O012 

ooon 
0013 
00032 

00022 

O0072 

00059 
00064 

Minimum 

Detected 

0029 

043 

073 
034 
07 

01 

0.51 

4.2 

6.1 

0032 

0.003 
0.001 

O00I9 

O003I 
0.0021 
0.0014 
0.013 

O0O32 
O0022 

00072 

0.0059 

00056 

All remits in mg/kg (ppm). 

AU undetected results listed at half-detectioa limit 
U - Undetected. 
J - Estimated result 

R - Rejected result 
NA - Not aoalyied 

P - Estimated maximum coocentratico 
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TABLE 4-31 
CRANSTON SITE 
WARWICKAREA 
SWMU-6,-9, AND-16 
SHALLOW SOIL 
ORGANIC DATA 

l / U m 3-SS PM 

AREA/SUB ASEA 

SAMPLEID 

SAMPLE DATE 

DEPTH RANGE (ft) 

VOLATILE ORGANICS 
HALOGENATED 

82405 CHLOROBENZENE 
8240S METHYLENE CHLORIDE 

8240S TETRACHLOROETHENE 

AROMATICS 

82405 TOLUENE 
8240S M4P-XYLENB 

SEMI-VOLATILE ORGANICS 
BASE NEUTRALS 

PAHs 
8270S CHRYSENE 

82705 FLUORANTHENE 
8270S PHENANTHRENE 

82705 PYRENE 
PHTHALATES 

82705 BIS(2-ETHYLHEXYL)PHTHALATE 
8270S BLTTYLBENZYLPHTHALATE 

OTHER BASE NEUTRALS 
8270S SAFROLE 

FINGERPRINT COMPOUNDS 
8270S TINUVIN 327 

PCBs 
80805 PCB-1254 

ORGANOCHLORINE PESTICIDES 
80805 4,4'-DDE 
80805 4,4'-DDT 
8080S ALPHA-BHC 

80805 BETA-BHC 
80805 DELTA-BHC 

80805 DIELDRIN 
80805 ENDRIN 
80805 ENDRIN ALDEHYDE 
80805 GAMMA-BHC 

8080S GAMMA-CHLORDANE 
80805 HEPTACHLOR 

80805 HEPTACHLOR EPOXIDE 

80805 ISODRIN 
8080S METHOXYCHLOR 

ORGANOPHOSPHORUS PESTICIDES 
814ZS DISULPCrrON 

814ZS ETHYL PARATHION 

SWMU16/B16E1 

B-16El»n-l 

7/21*3 

0to2 

Result C 

00057 

0.011 
0.009 

0014 

OOll 

NA 
NA 
NA 

NA 

NA 
NA 

NA 

NA 

OOl 9 U 

O0019 U 

O0039 
000095 U 
000095 U 
000095 U 

O0019 U 
00019 U 

00019 U 
000095 U 

0.00095 U 
000095 U 

000095 U 
00019 U 
O0095 U 

NA 
NA 

AAOI16WWI7S 

S5-MW-17S*IB-I 

1215190 

J t o l 

Result Q 

0055 U 

0055 U 
0055 U 

0055 U 
0055 U 

05 U 
05 U 

05 U 
05 U 

05 V 
OS U 

05 U 

16 U 

0.01 U 

0.000495 U 
OOOl U 

0000495 U 
0(X)(M95 U 

0000*95 V 
0.000495 U 
0(XX)495 U 

OOOl U 
O0OO195 U 

0.00O495 U 
O00(Vt95 U 

0000495 U 

0000495 U 
000245 U 

0.055 U 

0.0395 U 

AAOI16WWI7S 

S5-MW-17S<IB-2 

3/13*1 

J t o l 

Resuk Q 

005 U 

0115 U 

005 U 

005 U 
005 U 

1 U 
1 U 

1 u 
I u 

1 u 
1 u 

1 u 

5 U 

015 

00005 U 
OOOl U 

00005 U 
O0091 
0002 

00005 U 
0.0005 U 

OOOl U 
00005 U 
00005 U 

00005 U 

OOOOS U 
00005 U 

000255 U 

005 U 

O038 U 

SWMU I t SUMMARY 

Bequeocy 

of 

Detectioo 

1 
1 
1 

1 
1 

0 

0 
0 
0 

0 
0 

0 

0 

1 

0 
1 

0 
I 

1 
0 

0 
0 
0 

0 
0 

0 

0 
0 

0 
0 

Average 

Detected 

O0057 

OOll 

O009 

0014 
0.011 

015 

O0039 

O0091 
0002 

Aveiage 

Repoited 

(witfi 1/2 detectioa limit) 

O0369 
00937 

O038 

O0397 
O0387 

073 
075 

075 
0.75 

075 
0.75 

075 

3.8 

0.0597 

0000965 
000197 
0000648 
000352 

0.00115 
0.000965 

O000965 
OOOl 3 

0000648 

0.000648 

O00064S 
0000648 

O0009S5 
000483 

0.0525 
00388 

Maximum 

Detected 

0.0O57 

oon 
O009 

0.014 
0.011 

015 

O0039 

O0O91 
0002 

Minimum 

Delected 

O0057 

0.011 
O009 

0014 

0.011 

015 

O0039 

00091 
O002 

PD4IJB22 

SS-B22-A«IB-I 

12/5/90 

J t o l 

Resuh Q 

0055 U 
OOSJ U 

O055 U 

O035 U 
0055 U 

NA 
NA 

, NA 
NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 
NA 

NA 

NA 

FD4L/B22 

SS-B22-B'IB-1 

1215190 

J t o l 

Resull Q 

0065 U 

0065 U 

0.065 U 

O065 U 
O065 U 

NA 

NA 
NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

P-2IS/P-21D AREA SUMMARY 

frequency 

of 

Detectioo 

0 

0 
0 

0 
0 

Average 

Detected 

Aretage 

Rrpoded 

(with 1/2 detectioo Ihnit) 

O06 

0,06 

0.06 

O06 
O06 

Maximum 

Detected 

Minmium 

Detected 

All results in mg/kg (ppm). 
All undetected results listed at half-detectioo limit 
U - Undelected. 
J - Estimated lesutt 

R - Rejected rcsutt 

NA - Not analyzed. 
F - Estiniatcd maximum conceotratioa 
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TABLE 4-32 
CRANSTON SITE 
WARWICKAREA 
DEEP SOIL 
ORGANIC DATA 

7/23*34«)PM 

AREA/SUB AREA 

SAMPLEID 

SAMPLE DATE 

DEPTH RANGE (ft 

V O L A T I L E O R G A N I C S 

HALOGENATED 

8240S CHLOROBENZENE 

82405 METHYLENE CHLORIDE 

8240S TBTRACHLOROETHENB 

AROMATICS 

8240S TOLUENE 

8240S MftP-XYLENB 

8240S O-XYLENE 

S E M I - V O L A T I L E O R G A N I C S 

BASE NEUTRALS 
PABs 

82705 2-MBTHYLNAFHTHALENE 

8270S ACENAPHTHENE 

82705 ACENAPHTHYLENE 

82705 ANTHRACENE 

,81705 BENZO(A)ANTHRACENE 

82705 BENZO(A)PYRENE 

8270S BENZO(B)FLUORANTHENE 

8270S BEN2n(G4LI)PERYLENE 

8270S BENZOOOFLUORANTHENE 

8270S CHRYSENE 

8270S DIBENZ(AiI)ANTHRACENE 

82705 FLUORANTHENE 

8270S FLUORENE 

8270S INDEN0(11>CD)PYRENE 

8270S NAPHTHALENE 

8270S PHENANTHRENE 

8270S PYRENE 

PHTHALATES 

;8270S BIS(2-ETHYLHEXYL)PHrHALATE 

82705 BUTYLBENZYLPHTHALATE 

82705 DI-N-OCTYLFHTHALATE 

HALOGENATED 

82705 4<T1LOROANILINE 

OTHER BASE NEUTRALS 

82705 DIBENZOFURAN 

82705 DIPHENYIAMINE 

82705 INTTROANIUNE 

ACHD E X T R A C T A B L E S 

PHENOLS 

82705 2-CHLOROPHENOL 

82705 3&4-METHYLPHENOL 

82705 PHENOL 

F I N G E R P R I N T C O M P O U N D S 

8270S TINIA'IN32S 

P C B s 

80805 FCB-I254 

O R G A N O C H L O R I N E P E S T I C I D E S 

80805 4.4-DDD 

SOSOS 4,4-DDE 

80805 4,4'-DDT 

80805 ALPHA-BHC 

80805 ALPHA-CHLORDANE 

8080S CHLOROBENZILATE 

80805 DELTA-BHC 

80805 DIELDRIN 

80805 ENDOSULFAN I 

SOSOS ENDOSULFAN SULFATE 

80805 ENDRIN ALDEHYDE 

80805 GAMMA-CHLORDANE 

SOSOS HEPTACHLOR EPOXIDE 

8080S METHOXYCHLOR 

C H L O R I N A T E D D I O X I N S A N D F U R A N S 

SOWZS OCDD 

SWMUVB5A2 

B-5A2«n-I 

7/28*3 

2 t o 4 

Resuh Q 

0.00285 U 

000285 U 

000285 U 

000285 U 

000285 U 

000285 U 

019 U 

0 1 9 U 

0 1 9 U 

0032 

014 

014 

019 

O087 

0.067 

013 

0115 U 

027 

019 U 

O096 

0 1 9 U 

0 1 2 

035 

0 1 

019 U 

019 U 

0.098 

019 U 

019 U 

1 U 

019 U 

019 U 

019 U 

NA 

014 

0.0019 U 

0.0019 U 

0.0079 

OOOl U 

0.025 

OOl U 

0.001 U 

0.0019 U 

0.001 U 

0.0019 U 

O0019 U 

0.022 

O0048 

aoi u 

SWMUSIB5B2 

B-5B2«n-l 

7/28*3 

2 t o 4 

Resuh Q 

0.00265 U 

OOOSS U 

0.00265 U 

0.00265 U 

0.OO265 U 

0.00265 U 

O02 I 

O053 I 

0 0 6 8 J 

0 2 5 I 

0 6 5 1 

0 5 6 1 

0 7 7 1 

0 3 2 1 

0 1 2 I 

0 5 1 1 

OlOS U 

l.l 

O079 J 

0 3 4 1 

O091 

0.87 

1.9 1 

1.1 I 

O074 1 

0 1 3 1 

0.78 

0.04 1 

0 1 7 5 U 

0.9 U 

0 1 7 5 U 

O028 I 

0 1 7 5 U 

NA 

0 3 5 U 

O035 U 

O035 U 

O035 U 

OOIS U 

0.018 U 

0 1 8 U 

0.018 U 

0.035 U 

0.018 U 

O035 U 

0.035 U 

O018 U 

0.018 U 

1.7 1 

NA 1 NA 

SWMU5«3C2 

B.5C2»n-l 

7/28*3 

2 t o 4 

Resuh Q 

510 

1.3 J 

1 1 

IOO 

11 

6.7 

on 
0.41 

0.22 U 

0.22 U 

1.2 

1.2 

1.9 

0 7 4 

094 

1.3 

0135 U 

094 

054 

0135 U 

32 

1 3 

6 4 

160 

0 2 1 U 

89 

0 1 9 

0 2 2 U 

0 1 4 

0 9 2 

024 

0.22 U 

5 

NA 

1 2 U 

0 2 2 U 

0 2 2 U 

0 2 2 U 

0115 U 

O i l s U 

1.15 U 

0115 U 

o n U 
0115 U 

0.22 U 

0.22 U 

0 3 

0115 U 

1800 

O0039 

SWMU5»5D2 

B-5D2«n-l 

7/28*3 

2 t o 4 

Resuh Q 

O0O28 U 

0.0028 U 

0.0028 U 

0.0028 U 

0.0028 U 

0.0028 U 

0185 U 

0185 U 

0185 U 

0185 U 

0 1 3 U 

0 1 3 U 

0 1 3 U 

0 1 8 5 U 

0 1 3 U 

0185 U 

011 U 

0183 U 

0185 U 

O i l U 

0185 U 

0.033 

0 1 8 5 U 

0185 U 

0 1 8 5 U 

0185 U 

0 3 7 U 

0185 U 

01S3 U 

0.95 U 

0185 U 

0185 U 

0185 U 

NA 

0.0183 U 

000183 U 

000185 U 

000185 U 

000093 U 

000095 U 

00095 U 

000095 U 

O00I85 U 

0.00095 U 

000185 U 

000185 U 

0.00093 U 

000095 U 

O0093 U 

NA 

SWMU5/BSE2 

B-5E2«n-l 

7/28*3 

2 t o 4 

Resuh 0 

O0067 

O008 U 

O0026 U 

O0026 U 

O006 

O0026 U 

0 1 7 U 

0 1 7 U 

0 1 7 U 

0 1 7 U 

0 1 2 U 

0 1 2 U 

0 1 2 U 

0 1 7 U 

0 1 2 U 

0 1 7 U 

0 1 0 5 U 

0 1 7 U 

0 1 7 U 

0105 U 

0 1 7 U 

0 1 7 U 

0 1 7 U 

0 1 7 U 

0 1 7 U 

0 1 7 U 

0 3 4 5 U 

0 1 7 U 

0 1 7 U 

0.9 U 

017 U 

0 1 7 U 

0 1 7 U 

NA 

O0I7 U 

0.0017 U 

0.0017 U 

0.0017 U 

0.0009 U 

O0009 U 

O009 U 

O0009 U 

O0017 U 

O0009 U 

0.0017 U 

0.0017 U 

0.0009 U 

0.0009 U 

0.009 U 

NA 

SWMU5m3F2 

B-SP2«n-l 

7/29*3 

2 t o 4 

Resuh Q 

O0027 U 

O0079 

O0089 

0.0027 U 

0.0027 U 

0.0027 U 

0 1 8 U 

0 1 8 U 

0 1 8 U 

0 1 

O066 

0.054 

O07 

0 1 8 U 

0125 U 

0.061 

O i l U 

O l 

0 1 8 U 

O i l U 

O062 

O073 

0 1 7 J 

0 3 1 

0 1 8 U 

0 1 8 U 

0 3 6 U 

0 1 8 U 

0 1 8 U 

0.9 U 

0 1 8 U 

0 1 8 U 

0 1 8 V 

NA 

O018 U 

0.0018 U 

O0036 

OOl 

O0009 U 

O021 

O009 U 

O0009 U 

OOOIS U 

O0009 U 

O0018 U 

O0018 U 

0.017 1 

0.0009 U 

O019 

NA 

SWMU-5/502 

B-5G2«n-2 

5/5/94 

2 t o 4 

Resuh Q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

4.05 U 

0 2 3 J 

0 2 3 J 

0.405 U 

0 2 1 U 

0 2 1 U 

1 1 U 

0 2 1 U 

0.405 U 

0 2 1 U 

0.405 U 

0.405 U 

0.21 U 

0 2 1 U 

160 

NA 

SWMU-5/5H2 

B-5H2<n-2 

5/5/94 

2 tD4 

Resuh Q 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

O0I85 U 

0.00185 U 

0.017 J 

0 (H8 I 

000095 U 

000095 U 

O0095 U 

000095 U 

0.00185 U 

O0018 J 

0.00185 U 

0.00185 U 

000095 U 

000095 U 

0031 

NA 

SWMU 5 SUMMARY 

Requeocy 

o( 

DctectioD 

2 

2 

2 

1 

2 

1 

0 

2 

0 

0 

0 

1 

0 

0 

3 

1 

5 

1 

Average 

Jetecled 

255 

0.654 

1.05 

IOO 

5 5 

6 7 

0.065 

0.232 

0.068 

0117 

OJM 

0.489 

0.733 

0382 

0376 

OJ 

0.603 

031 

0118 

10.7 

0.679 

121 

40.4 

0.074 

44.6 

0356 

0.04 

014 

092 

0.24 

0.028 

5 

014 

0.23 

O0835 

0.01! 

0023 

O0018 

0113 

00048 

392 

0.0039 

Avenge 

Reponed 

(with 1/2 detectioo limiO 

85 

0221 

0353 

16.7 

1.84 

1.12 

0143 

0198 

0169 

016 

0384 

0.367 

0 J 3 

0.28 

0.25 

0393 

0113 

0461 

0224 

0149 

545 

0594 

1 J3 

27 

0 1 7 

15 

0357 

0164 

0173 

0928 

019 

0162 

0983 

0852 

O0618 

O0639 

0.0912 

0.0)35 

O049 

0435 

0.0435 

O0836 

O0436 

00836 

0.0836 

0.0712 

0.0)39 

245 

0.0039 

Maxonum 

Detected 

510 

1.3 

1 1 

100 

II 

6 7 

O i l 

0.41 

O068 

0 2 3 

1.2 

1.2 

1.9 

0.74 

0.9) 

1.3 

1.1 

0 J 4 

034 

32 

1 3 

6.4 

160 

O074 

89 

0.78 

0.04 

014 

0.92 

024 

0028 

5 

014 

O U 

0 1 3 

O048 

0025 

0.0018 

0 3 

O.oots 
180O 

. 0.0039 

Minhnum 

Detected 

0.0067 

0.0079 

0.0089 

100 

O006 

6.7 

O02 

0.053 

0.068 

O032 

O066 

0054 

0.07 

O087 

0067 

O06I 

0 1 

O079 

0.096 

O062 

O033 

0 1 7 

O l 

0.074 

0 1 3 

O098 

0 0 ) 

0 1 4 

0.92 

0 2 4 

O028 

5 

0 1 4 

0.23 

0.0036 

0.0079 

0021 

0.0018 

0017 

0.00)8 

0019 

0.0039 

SWMU9/B9A3 

B-9A3«n-l 

7/27*3 

4 t o 6 

ResuU Q 

O0029 U 

O0029 U 

O0029 U 

O0029 U 

0.0029 U 

O0029 U 

OOl 

0 1 9 U 

0 1 9 U 

0 1 9 U 

O094 

0.067 I 

0 1 6 I 

0 1 4 

0.062 

0 1 4 

0.046 J 

0.2 1 

0 1 9 U 

0 1 5 J 

O036 

0.23 

0 1 7 J 

0 1 9 U 

0 1 9 U 

0 1 9 U 

0 3 8 3 U 

0 1 9 U 

0 1 9 U 

1 U 

0 1 9 U 

0 1 9 U 

0 1 9 U 

0 1 9 U 

O019 U 

00019 U 

O0019 U 

O0019 U 

OOOl U 

OOOl U 

0.01 U 

OOOl u 

0.0019 U 

0.001 u 

0.0019 U 

0.0019 U 

0.001 U 

OOOl u 

0067 

0.00027 U 

SWMU9/B9B2 

B-9B2«n-l 

7/27*3 

2 t a 4 

Resuk Q 

O0O7 I 

0.0028 U 

O0028 U 

O0028 U 

O0028 U 

O0028 U 

O018 1 

0185 U 

0 1 6 I 

0 2 4 1 

1 

1.1 J 

1.6 J 

0 6 2 

0.48 

1.1 

0074 

1.6 

0.052 

0 7 6 

O071 

0 9 1 

1 8 I 

0 1 8 5 U 

0 1 8 5 U 

0 1 8 5 U 

0 3 7 U 

0.034 J 

0 1 8 5 U 

0 9 5 U 

0185 U 

0 1 8 5 U 

0185 U 

0 5 5 

00185 U 

O017 

0.OO42 1 

0.0084 1 

000095 U 

O0022 I 

O0095 U 

000095 U 

00055 

000095 U 

O0074 

O0039 

0.0024 

0.00095 U 

1.1 

000018 F 

5WMU9B9A3 

B-DUP3«n-I 

7/27*3 

4 t o 6 

Resuh Q 

0.00293 U 

000295 U 

000295 U 

000295 U 

000295 U 

000295 U 

O017 

0195 U 

0042 

0195 U 

O i l 

O06 

0 1 8 

0 1 3 

O064 

0 1 6 

0045 

0 2 6 

0195 U 

0 1 5 

0 1 9 5 U 

0 3 2 

0 2 1 

0195 U 

0195 U 

0195 U 

0 3 9 U 

O036 

0 1 9 5 U 

1 U 

0195 U 

0 1 9 5 U 

0195 U 

0195 U 

O0I95 U 

O00I95 U 

O00I95 U 

0.0076 J 

1 OOOl U 

OOOl U 

OOl U 

OOOl U 

000195 U 

0.001 U 

0.00195 U 

000195 U 

0.001 U 

OOOl U 

O i l J 

0.000075 U 

SWMU 9 SUMMARY 

Fiequeocy 

of 

Detectioa 

1 

0 

0 

0 

0 

0 

3 

0 

2 

0 

0 

0 

0 

2 

0 

0 

0 

0 

0 

1 

0 

1 

1 

2 

0 

1 

0 

0 

1 

0 

1 

1 

1 

0 

3 

1 

Avenge 

Detected 

O0O7 

0.015 

OlOl 

0.24 

O401 

0.409 

0.647 

0.297 

0.202 

0.467 

0.055 

0687 

0.052 

OJ53 

0.0535 

0 487 

I.Oli 

0035 

OJS 

0017 

00042 

0008 

O.OOU 

0.0055 

0.0074 

0.0039 

00024 

0.426 

0.00018 

Repoited 

(with 1/2 detectioo limit) 

000428 

000288 

0.00288 

. 0.00288 

0.00288 

0.00288 

0.015 

0 1 9 

0131 

O208 

0.401 

0.409 

0647 

0 2 9 7 

0.202 

0467 

0055 

0687 

0146 

0353 

OlOl 

0.487 

1.06 

0 1 9 

0 1 9 

0 1 9 

0 3 8 2 

0.0867 

0 1 9 

0983 

O I 9 

019 

019 

0312 

0019 

000695 

000268 

0.00597 

0.000983 

0.0014 

0.00983 

0.000983 

000312 

0.000983 

000375 

000258 

000147 

0000983 

0.426 

0000175 

Maxiounn 

Detected 

0.007 

0.018 

0 1 6 

0.24 

1 

1.1 

1.6 

0.62 

0.48 

1.1 

O074 

1.6 

O0S2 

0.76 

0.071 

0.91 

1 8 

O036 

OJS 

O017 

0.0042 

0.0084 

O0022 

0.0055 

0.0074 

0.0039 

0.0024 

l.l 

O000I8 

Minimum 

Detected 

O007 

0.01 

0 0 4 2 

0.24 

0.094 

O06 

0 1 6 

0 1 3 

0062 

0 1 4 

O045 

0 2 

O032 

0 1 3 

O036 

0 2 3 

0 1 7 

0034 

0 J 3 

0.017 

0.00)2 

0.0076 

0.0022 

0.0053 

0.0074 

0.0039 

0.0024 

0067 

0.00018 

All results in mg/kg (ppm). 

AU undetected results listed at half-detectioo limit 

U - Undetected. 

J - Estimated result 

R - Rejected result 

NA - Not analyzed. 

P - Estimated maximum concentration 
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TABLE 4-32 
CRANSTON SITE 
WARWICKAREA 
DEEP SOIL 
ORGANIC DATA 

7/25*5400 PM 

AREAfiUBAREA 

SAMPLEID 

SAMPLE DATE 

DEPTH RANGE (ft) 

VOLATILE ORGANICS 

HALOGENATED 
82405 CHLOROBENZENE 

8240S MBTHYLBNB CHLORIDE 
8240S TETRACHLOROETHENE 

AROMATICS 
S240S TOLUENE 

8240S M4P-XYLENE 
82405 O-XYLENE 

SEMI-VOLATILE ORGANICS 

BASE NEUTRALS 

PABs 

82705 2-METHYLNAPHTHALENE 
82705 ACENAPHTHENE 
8270S ACENAPHTHYLENE 

8270S ANTHRACENE 
8270S BENZO(A)ANTHRACENE 
8270S BENZO(A)FYRENE 

8270S BENZO(B)FLUORANTHENE 
S270S BENZO(0,HJ)PERYLENE 

82705 BENZO(K)FLUORANTHENE 
8270S CHRYSENE 

8270S D1BENZ(AJI)ANTHRACENE 
8270S FLUORANTHENE 
82705 FLUORENE 

82705 INDEN0(11J-CD)PYRENE 
82705 NAPHTHALENE 
82705 PHENANTHRENE 
82705 PYRENE 

PHTHALATES 
81705 BIS(2-ETHYLHEXYL)PHTHALATE 
82705 BUTYLBENZYLPHTHALATE 
8270S DI-N-OCTYLPHTHALATE 

HALOGENATED 
8270S 4-CHLOROANILINE 

OTHER BASE NEUTRALS 
8270S DIBENZOFURAN 
82705 DIPHENYLAMINE 
81705 2-NTTROANILINE 

ACID EXTRACTABLES 
PHENOLS 

82705 ICHLOROPHENOL 
8270S 344-METHYLPHENOL 
82705 PHENOL 

FINGERPRINT COMPOUNDS 

8270S TINUVIN 328 

PCBs 
80805 PCB-1254 

ORGANOCHLORINE PESTICIDES 
SOSOS 4,4'-DDD 
80805 4,4'-DDE 
80805 4,4-DDT 

SOSOS ALPHA-BHC 
80805 ALPHA-C3aX)RDANE 
80803 CHLOROBENZILATE 

SOSOS DELTA-BHC 
80805 DIELDRIN 

80805 ENDOSULFAN 1 
SOSOS ENDOSULFAN SULFATE 
80805 ENDRIN ALDEHYDE 

8080S GAMMA-CHLORDANE 
80803 HEPTACHLOR EPOXIDE 

80805 METHOXYCHLOR 

CHLORINATED DIOXINS AND FURANS 

SOWZS OCDD 

5WMU1&B16B2 

B.I6B2»n-l 

7/21*3 

2to4 

Result Q 

000285 U 
000283 U 

O002S5 U 

0.00285 U 
0.00285 U 

000285 U 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 

O019 U 

O00I9 U 
0.0019 U 

0.0019 U 
O0C093 U 

000095 U 
0.0095 U 

000093 U 
O0019 U 

000095 U 
00019 U 

0.0019 U 
000095 U 
000095 U 

0.0095 U 

NA 

5WMU16mi6C2 

B-l6C2»n-l 

7/21*3 

2to4 

Resuh Q 

000285 U 
O0096 I 

0.00285 U 

000285 U 
0.00285 U 
0.00285 U 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 

0019 U 

O00I9 V 

O0019 U 
O0019 U 
OOOl U 

OOOl U 
OOl U 

OOOl U 

0.0019 U 
OOOl U 

00019 U 
0.0019 U 
OOOl U 
OOOl u 

OOl u 

NA 

5WMU16/B16D2 

B-l6D2»n-l 

7/21*3 

2to4 

Resuh Q 

O0028 U 
0.012 J 

0.0099 1 

0.011 I 
O008 I 

0.0028 U 

NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 
NA 

NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 

O0185 U 

000185 U 

0.00185 U 
O024 

000095 U 
0.00095 U 
O0095 U 

000095 U 
000185 U 
0.00095 U 

OOOl 83 U 
000185 U 
0.00095 U 
000095 U 

0.0095 U 

NA 

SWMU16ffll6E2 

B-16E2»n-l 

7/21*3 

2lo4 

Resuh Q 

O0026 U 

0.0086 
0.0026 U 

0.0026 U 
0.0026 U 
0.0026 U 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 

NA 
NA 
NA 

NA 
NA 

NA 

NA 

0.017 U 

O0017 U 
0.0017 U 
0.0017 U 

00009 V 
00009 U 
0009 U 

O00O9 U 

O00I7 U 
0.O0O9 U 

ooon u 
ooon u 
0.0009 U 

0.0009 V 
O033 1 

000014 U 

SWMU16/BI6B2 

B-DUPl'n-l 

in2J93 

2 a * 

Resuh Q 

O0026 U 
0.0054 
0.0O72 1 

0.0069 J 
0.0026 U 

O0026 U 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 

0.017 U 

O00I7 U 
0.0017 U 
O0017 U 

O0009 U 
O0009 U 
O046 J 

O0O09 U 
O0017 U 

O0009 U 
O00I7 U 

00017 U 
O0009 U 
O0009 U 

O009 U 

0000133 U 

A0I1SB16A 

B-16A«IB-2 

1/13*1 

4to6 

Resuh Q 

0055 U 
0195 U 
0.055 U 

0.028 1 

0.055 U 
OOSS U 

055 U 
055 U 

055 U 
0.55 U 
055 U 
055 U 
0.55 U 
055 U 
OSS U 
055 U 
055 U 
0.55 U 
0.55 U 
055 U 
055 U 
OSS U 
055 U 

OSS U 
0.55 U 
055 U 

0.55 U 

055 U 
055 U 
165 U 

055 U 
NA 

0.55 U 

NA 

O029 

000055 U 
0.00055 U 
0.0011 U 
O0OI6 

0.00055 U 
NA 

O0O22 
0.00055 U 

0.00055 U 
000275 U 

O.OOII U 
000055 U 

0.00055 U 

000275 U 

NA 

SWMUI6mi6B3 

B-IISB3«II-1 

7/21*3 

4to6 

Resuh Q 

0.0026 U 
O0026 U 
O0026 U 

0.0026 U 

O0026 U 
0.0026 U 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

• NA 
NA 
NA 
NA 

^ NA 
NA 
NA 

NA 
NA 
NA 

NA 

NA 
NA 
NA 

NA 
NA 

NA 

NA 

0.017 U 

00017 U 
0.0017 U 

0.0017 U 
O00O9 U 
O0009 U 

O009 U 
O00O9 U 
0.0017 U 

0.0009 U 
OOOl 7 U 
0.0017 U 

O0009 U 

O0009 U 
O009 U 

0000105 U 

5WMU16/B16C3 

B-16C3«n-l 

7/21*3 

4lo6 

Resuh Q 

O0026 U 

O0026 U 
0.0026 U 

O0026 U 
O0026 U 

0.0026 U 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 

NA 
NA 

NA 

NA 
NA 
NA 

NA 

0.017 U 

OOOl 7 U 

ooon U 
0.0017 U 

O0009 U 

O0009 U 

O009 U 

O0C09 U 

0.0017 U 

O0009 U 

O0017 U 

00017 U 

0.0009 U 

O0009 U 

0.009 U 

NA 

SWMU16mi6D3 

B-II9)3>II-I 

7/21*3 

4 l o 6 

Resuh 0 

000253 U 

0.0083 

0.012 

0.0085 

0.011 

0.00255 U 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 

0.017 U 

OOOl 7 U 

0.0017 U 

0.0017 U 

000085 U 

000085 U 

00085 U 

000083 U 

0.0017 U 

000085 U 

O0017 U 

0.0017 U 

000085 U 

000085 U 

0.0085 U 

NA 

SWMU 16 SUMMARY 

Requeocy 

of 

Detectioo 

0 
5 

3 

4 
2 

0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 

0 
0 
0 

0 

0 
0 
0 

0 
0 
0 

0 

1 

0 
0 

0 

0 
0 
1 

0 

Avenge 

Detected 

000878 

0.0097 

^ 
O0136 

0.0095 

O029 

O024 

O00I6 

O.Oti 

O0022 

0033 

Average 

Repoited 

(with 1/2 detection limit) 

000849 

0.0274 

0.0108 

000754 

0.01 

000849 

0.55 

053 
055 

055 
035 
OJS 
055 
055 
055 
055 
0.55 

0.55 

055 
0.55 

0.55 

OJS 
0.55 

033 
0.35 

OJS 

055 

0.55 

055 
165 

0.55 

055 

0.0189 

000163 

000163 

000416 

0000994 

O000S78 

0.0138 

000106 

O00I63 

0.000878 

OOOl 88 

0.00169 

0.000878 

0.000878 

0.0111 

O0CO127 

Maximum 

Detected 

O012 

0012 

O028 

0.011 

0.029 

O024 

OOOl 6 

0.046 

O0022 

0.033 

0 

Mimmum 

Detected 

0.0054 

0.0072 

0.0069 

0008 

O029 

O024 

00016 

O046 

O0022 

O033 

0 

F04L/B22 

SS-B22-BnB-I 

12/5*0 

S t o l O 

Resuh Q 

0.065 U 

0.065 U 

O065 U 

0.065 U 

O065 U 

O065 U 

NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 

NA 
NA 

NA 

NA 
NA 
NA 

NA 

NA 

NA 
NA 

NA 
NA ( 

NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 

NA 

P04L«22 

SS-BZ^A•IB-I 

12/5/90 

4 la6 

Resuh Q 

OOSS U 
0.055 U 

0.055 U 

OOSS U 

0.055 U 
0.055 U 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 

NA 

NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 

NA 

F04L SUMMARY 

Fiequency 

of 

Detectioo 

0 
0 
0 

0 
0 

0 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 

0 

0 
0 
0 

0 
0 

0 

0 

0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 

0 ' 

0 
0 

0 

Aveiage 

Detected 

Aveiage 

Repotted 

(with 1/2 detectioa limit) 

0.06 

0.06 

0.06 

0.06 

0.06 

O06 

Maximum 

Detected 

MintTttiHTi 

Detected 

All results in mg/kg (ppm). 

AU undetected results listed al half-detoctioo limit 

U - Undetected. 

J - Estinuted result 

R - Rejected result 

NA - Not analyzed. 

P - Estimated maximum concentration 
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TABLE 4-^. 
CRANSTON SITE 
WARWICKAREA 
SHALLOW SOIL 
INORGANIC DATA 

AREA«UBAREA 

SAMPLEID 

SAMPLE DATE 

DEPTH RANGE (fl) 

6010S BARIUM 

6010S BERYLLIUM 

6010S CADMIUM 

6010S CALCIUM 

6010S CHROMmM 

6010S COBALT 

6010S COPPER 

60108 IRON 

6010S MAGNESIUM 

60IOS MANGANESE 

6010S NICKEL 

6010S POTASSIUM 

6010S s o D n m 

6010S VANADIUM 

60108 ZINC 

7041S ANTIMONY 

7060S ARSENIC 

7421S LEAD 

747ZS MERCURY 

9O10S CYANIDE 

SNZZS TIN 

SWMU5/YY3 

SF-S5-YY3(S)"IB-2 

3/19/91 

. 5 t o l 

Result Q 

15 I 

0.77 J 

0.23 U 

1580 I 

3 1 J 

2.8 

3.9 

9O30 

1040 

227 I 

4.3 

350 

142 

44.15 U 

25.65 U 

0 3 U 

8 J 

4.8 

00265 U 

024 U 

4.6 U 

SWMUS/ZZ3 

SF-S3-ZZ3(D)"lB-2 

3/19*1 

.510 1 

Result Q 

81 J 

1.1 I 

3.1 

1650 I 

264 1 

4.1 

1960 

17000 

1490 

181 I 

26 

718 

159 

7 7 U 

2630 

14 J 

14.8 I 

138 

062 

4 J 

18.2 1 

SWMUS/B5A1 

B-3Al»n-l 

7/28*3 

Oto2 

Resolt Q 

298 

2 

0175 U 

NA 

- - 18.3 

NA 

42.9 

NA 

NA 

NA 

199 

NA 

NA 

NA 

158 

Ol U 

NA 

NA 

a i 9 

1.2 U 

NA 

SWMU5/BSB1 

B-SBl'n-1 

7/28*3 

Olo2 

Remit Q 

156 

0.43 

0123 U 

NA 

16.9 

NA 

17.8 

NA 

NA 

NA 

S.6 

NA 

NA 

NA 

93.S 

019 U 

NA 

NA 

028 

1.2 U 

NA 

SWMU5/B5C1 

B-SCl'n-1 

7/28/93 

0 t o 2 

Reiult Q 

102 

074 

4.3 

NA 

ni 
4 1 J 

124 

NA 

NA 

NA 

12.2 

NA 

NA 

11.1 

9190 

I J U 

3 1 

113 I 

077 

1.35 U 

NA 

SWMU3/B5D1 

B-5Dl'n-l 

7/28/93 

0 t o 2 

Result Q 

11 J 

054 

ai5 U 

NA 

11 

NA 

9.4 

NA 

NA 

NA 

2.7 J 

NA 

NA 

NA 

112 

019 U 

NA 

NA 

ais u 
1.15 U 

NA 

SWMU5/B5E1 

B.SEl-n-l 

7/28*3 

0 t o 2 

Result Q 

249 

OSS 

028 1 

NA 

13.1 

2.7 J 

13.9 

NA 

NA 

NA 

4 

NA 

NA 

S J 

141 

0.48 U 

3.5 

29.1 I 

034 

1,1 U 

NA 

SWMU5/B5F1 

B-SFI-n.l 

7/29/93 

Oto2 

Result Q 

46.6 I 

069 / 

012 U 

NA 

20 

NA 

11.6 

NA 

NA 

NA 

12.3 

NA 

NA 

NA 

44.4 

0 2 U 

NA 

NA 

013 

1.3 U 

NA 

SWMUS/A2 

SF-S5-A2(D)'IB-2 

3/19/91 

1J to 2 

Retull Q 

ll.S J 

0.67 J 

as3 
1110 I 

5.1 I 

3 

2.9 

8990 

949 

189 J 

4.7 

331 

135 

3.95 U 

288 

0323 U 

8.2 I 

5.2 

00263 U 

0.24 U 

4 7 U 

SWMUS/B3 

SF-SS-B3p)-[B-2 

3/19*1 

1 J I 0 2 

Result Q 

119 I 

0.32 1 

065 

2330 J 

16.3 1 

37 

18.6 

12900 

1320 

210 J 

9,2 

630 

137 

6.4 U 

S U U 

0.31 U 

102 J 

309 

a n 
0.235 U 

4.65 U 

SWMUS/Cl 

SF-SS-C1(D)'IB-1 

11/13/90 

l J t o 2 

Result Q 

101 J 

L3 

6.9 

1800 J 

337 J 

3.4 

332 

13600 J 

1670 

210 1 

17.9 J 

716 J 

49.3 U 

16.2 

13300 J 

OSS J 

8 1 I 

116 

042 

9 4 

20.7 

SWMU5A:I 

SF-SS-Cl(D)'lB-2 

V 1 9 * l 

I J l o 2 

Result Q 

36.4 J 

079 / 

4.3 

1530 I 

172 J 

4 7 

128 

9660 

1370 

167 J 

I I J 

397 

152 

7.2 U 

10800 

1.4 I 

I S J J 

160 

OS 

1 8 U 

16 I 

SWMUS/C2 

SF-SS-C2(D)1B-1 

11/13/90 

l J t o 2 

Resuh Q 

122 J 

1.6 

5.7 

2140 I 

240 J 

5.8 

213 

16000 J 

2060 

228 J 

36 1 

1180 J 

63.3 U 

18.2 

8330 J 

R 

12 I 

173 

094 

7 J 

14.7 

AD lesulb b nif/kg (ppm). 

AU Dodcttcted remits liitrd at 

half dctecdoD Umit 

U - Undetected. 

J • Ettimaied remit 

R - Rejected renlt 

NA - Not analyzEd. 
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TABLE 4- i . -
CRANSTON SITE 
WARWICK AREA 
SHALLOW SOIL 
INORG/VNIC DATA 

AREA/SUB AREA 

SAMPLEID 

SAMPLE DATE 

DEPTH RANGE (ft) 

60103 BARIUM 

6010S BERYLLIUM 

6010S CADMIUM 

6010S CALCIUM 

6010S CHROMIUM 

6010S COBALT 

WIOS COPPER 

6010S IRON 

6010S MAGNESIUM 

6010S MANOANESE 

6010S NICKEL 

6010S POTASSIUM 

6010S SODIUM 

6010S VANADIUM 

6010S ZINC 

704 IS ANTIMONY 

70«0S ARSENIC 

742IS LEAD 

747ZS MERCURY 

9010S CYANIDE 

SNZZS TIN 

SWMU5/C2 

SF-SS-(2(D)'IB-2 

3/19*1 

l J t o 2 

Resull Q 

162 J 

1 1 

6.8 

2150 1 

325 1 

4.8 

211 

14300 

1600 

288 1 

19.3 

739 

192 

9.7 U 

16100 

1.1 J 

12.6 1 

215 

0.89 

S J I 

18.2 ; 

SWMUS/C3 

SF-S5-C3(D)'IB-1 

11/13/90 

I J t o 2 

Result Q 

113 J 

0 7 6 

1.4 

2320 I 

25.2 1 

4.1 

103 

10300 J 

1160 

173 J 

17.4 J 

443 I 

55 U 

12.2 

2210 I 

R 

9.4 J 

428 

an 
1.2 

3.5 U 

SWMU5/C4 

SF-S5-C4(D)»m-2 

3/19/91 

1J10 2 

Rejoh Q 

18.1 ; 

0.47 J 

0.22 U 

1040 I 

S . S ' J 

3.1 

6.9 

11100 

1040 

162 I 

S 

411 

123 

4.4 U 

22.9 U 

0 3 U 

9.3 I 

44.7 

a023 U 

0.225 U 

4.4 U 

SWMUS/D2 

SF-SS-D2(D)'IB-1 

11/15/90 

l J t o 2 

Resolt Q 

207 I 

0.62 

1.8 

2480 J 

58.7 J 

6.4 

66 

14400 I 

2480 

233 J 

14 J 

1520 I 

57 U 

22 

1830 J 

R 

9 I 

271 

021 

1 8 

3.73 V 

SWMU3/D3 

SF-S5-D3(D)'IB-1 

11/13*0 

l J t o 2 

Resuh Q 

112 I 

1.1 

3.3 

1700 I 

257 I 

4.6 

182 

13900 I 

1580 

165 J 

17.4 J 

879 J 

59.5 U 

15,2 

8730 J 

0.86 J 

11 1 

156 

0.34 

7 J 

3.95 U 

SWMU5/E3 

SF-SS-E3(D)'IB-2 

3/19*1 

l J t o 2 

Result Q 

1270 I 

0.34 I 

1.2 

3730 I 

34,4 J 

3.8 

42.8 

13900 

1540 

200 J 

11.2 

529 

215 

6.5 U 

664 

•41.8 1 

12 J 1 

87.2 

0.45 

025 U 

378 ; 

SWMU-5 - SUMMARY 

Fltqucncy 

of 

Detecdon 

19 

19 

13 -

13 

19 

IS 

19 

13 

13 

13 

19 

13 

8 

7 

16 

6 

15 

15 

15 

7 

6 

Avcrase 

Detected 

171.100 

0.842 

3.266 

1966.154 

106.105 

4113 

184.826 

12698.462 

I4S4.S3S 

202.538 

22.616 

695.615 

156.875 

14.771 

4678.825 

7.907 

9.813 

132.793 

0.439 

5.843 

20933 

Avenge 

Reported 

(Willi 1/2 

ddecHon limli} 

171.100 

aS42 

2188 

1966.154 

106.105 

4113 

1S4.S26 

12698.462 

1484.538 

202J3S 

22.616 

695.615 

118.577 

12.893 

3945.329 

3.208 

9.813 

132.793 

0358 

2.747 

12.242 

Maximum 

Detected 

1270 

2 

6.9 

3730 

357 

6.4 

1960 

17000 

2480 

288 

199 

1520 

215 

22 

16100 

41.8 

15.3 

428 

094 

9.4 

37.8 

Minimum 

Detected 

11 

0.34 

0.28 

1040 

5.1 

2 7 

2.9 

8990 

949 

162 

2.7 

331 

123 

8.3 

44.4 

0.86 

3.2 

4.8 

a i3 

1 1 

M.7 

SWMU6/A1 

SF-S6-Al'IB-2 

3/12/91 

J t o l 

Resull Q 

17.8 

034 

015 U 

690 

9.9 I 

7.2 

17.7 I 

20000 

3080 1 

246 1 

14.1 

341 J 

118 

115 

56.7 1 

0.265 U 

16.2 

10.7 I 

a02S U 

0 2 U 

3 U 

SWMU6mi 

SF-S6-Bl'IB-2 

3/12/91 

J t o l 

Resull Q 

18.6 

0.32 

0225 U 

772 

9.8 J 

7.S 

14.7 J 

17600 

2880 I 

273 1 

147 

364 1 

152 

12.4 

111 1 

0,27 U 

137 

7 J 

0025 U 

0225 U 

4.15 U 

SWMU6/YS 

SF-S6'IB-1 

11/14*0 

J l o l 

Result Q 

17J J 

037 

0.57 

583 I 

7.4 I 

4.8 

2 0 3 

11700 I 

1620 

209 I 

8.8 I 

398 J 

440 U 

lOl 

850 I 

R 

5.6 I 

18.7 

0023 U 

099 

4 U 

SWMU6/YS 

SF-S6'IB-2 

3/12*1 

J t o l 

Result Q 

16.4 

062 

1 3 

872 

7.8 I 

3.8 

l i s J 

11400 

1430 I 

191 I 

8.1 

529 I 

169 

12.7 

2390 J 

0245 U 

6.8 

43.6 J 

O.OIS U 

OS 

4.4 U 

SWMU-«-SUMMARY 

Fiequeocy 

of 

Detecdon 

0 

2 

0 

Average 

Detected 

17.323 

0.4123 

1.433 

729.23 

8.723 

3.9 

16.373 

15175 

12313 

229.73 

11.423 

408 

146.3333333 

11.923 

831.923 

10.373 

20 

0893 

Avenge 

Reported 

(with 1/2 

OeMoDlui) 

17J25 

0.413 

0.811 

729.230 

8.723 

5.900 

16.373 

15175.000 

2231500 

2S.7S0 

11.425 

4OS.00O 

219.750 

11.923 

831.923 

0.260 

10J73 

20.000 

0.023 

0JS4 

3.88S 

Mashnum 

Detected 

1S.6 

062 

1 3 

872 

9.9 

7.8 

20.3 

20000 

3080 

273 

14.7 

329 

169 

117 

2390 

0 

161 

43.6 

0 

099 

0 

AU remlti to mf/kK (ppm). 

AU undetected lemlts lifted i 

tutlfdetccdooUmlt 

U - UaiktEctcd. 

J - Eitimated remit 

R - Rejected remit 

NA. Not analyzed. 
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TABLE 4. __ 
CRANSTON SITE 
WARWICK AREA 
SHALLOW SOIL 
INORGANIC DATA 

23*3 3 1 3 PM 

AREASUBAREA 

SAMPLEID 

SAMPLE DATE 

DEPTH RANGE (ft) 

6010S BARIUM 

6010S BERYLLIUM 

6010S CADMIUM 

6010S CALCIUM 

6010S CHROMIUM 

6010S COBALT 

6010S COPPER 

6010S IRON 

6010S MAONESmM 

6010S MANGANESE 

601 OS NICKEL 

60I0S POTASSIUM 

6010S SODIUM 

6010S VANADIUM 

6010S ZINC 

7041S ANIIMONY 

7060S ARSENIC 

74218 LEAD 

747ZS MERCURY 

9010S CYANIDE 

SNZZS TIN 

Detected 

16.4 

032 

057 

383 

7.4 

3.8 

12.S 

11400 

1430 

191 

8.1 

341 

lis 
lO l 

367 

0 

3.6 

7 

0 

OS 

0 

SWMU9/B2B 

SF-S9-B2(S)'IB-1 

.11/15/90 

J t o l 

Resull Q 

34.6 J 

OJS 

0.23 U 

1060 ; 

7.9 I 

3.6 

7 J 

9900 J 

1410 

204 I 

S.S J 

979 J 

530 U 

103 

36.6 I 

R 

7.1 J 

319 

0023 U 

0.23 U 

5 U 

SWMU9/CI 

SF-S9-Cl(S)-IB.l 

11/15*0 

S t o l 

Result Q 

7,3 J 

0.46 

OlS U 

363 J 

I J 1 

1.1 

1.6 U 

4610 I 

290 

83.4 I 

16 U 

364 J 

330 U 

1.7 

24.S J 

R 

2.4 I 

124 

0025 U 

0.225 U 

3 U 

SWMU9/C1 

SF-S9<:i(S)'IB-2 

3/12*1 

J t o l 

Result Q 

7.6 

0.49 

0.225 U 

573 

^ 2.7 J 

1 

3 J J 

3430 

349 J 

119 J 

1.8 U 

410 J 

142 

3.1 

29.6 J 

a2S u 
4.2 

I S J 

0023 U 

0183 U 

44.13 U 

SWMU9/C2 

SF-S9.C2(S)'IB.l 

11/15*0 

. S t o l 

Result Q 

85.3 1 

078 

0.21 U 

2170 ; 

20.7 I 

7.6 

31.9 

14100 J 

5360 

416 1 

13.9 J 

4630 I 

43.23 U 

13.9 

70,8 I 

R 

9.3 I 

22.15 U 

0.023 U 

0233 U 

4.13 U 

SWMU9/2Z1 

SF-S9-ZZl(S)"IB-2 

3/12*1 

J t o l 

Result Q 

21.4 

036 

019 U 

1140 

8.9 I 

6.4 

12.9 I 

15600 

2430 I 

318 1 

11.2 

446 I 

172 

14.3 

33.7 I 

0.25 U 

9.9 

7.2 I 

0.023 U 

OlS U 

3.85 U 

SWMU9/ZZ2 

SF.S9-ZZ2(S)'IB-2 

3/12/91 

.510 1 

Result Q 

203 

034 

0.25 U 

1320 

106 J 

6,6 

14.1 J 

15100 

2490 I 

292 I 

114 

494 J 

217 

19.6 

39,8 I 

0.23 V 

102 

17 J 

0.025 U 

0 1 U 

4.95 U 

SWMU-9 - SUMMARY 

Frequency 

of 

DelectioQ 

6 

6 

0 

6 

6 

6 

5 

6 

6 

6 

4 

6 

3 

6 

6 

0 

6 

5 

0 

0 

0 

Avenge 

Detected 

29.45 

0.3016667 

1104.6667 

8.6833333 

4,3833333 

13.9 

10790 

2058.1667 

238.73333 

10825 

12205 

177 

10883333 

42.883333 

7.1833333 

36.78 

Average 

Reported 

(Willi 1/2 

dctecUMi Uinii) 

29,450 

0.502 

0.213 

1104.667 

8.683 

4.383 

11.850 

10790.000 

2058.167 

238733 

7783 

1220300 

241708 

10883 

42.883 

0.260 

7.183 

34.342 

a025 

0.209 

10.830 

Msxiciuni 

Detected 

83.5 

078 

2170 

20.7 

7.6 

31.9 

15600 

3360 

416 

13.9 

4630 

217 

19.6 

708 

10.2 

124 

Detected 

7.3 

0.34 

363 

1.3 

1 

3.3 

4610 

290 

83.4 

S.S 

364 

142 

1.7 

24.8 

2.4 

2.8 

AAOI16/MW17S 

SS.MW.17S-IB-1 

12/5/90 

J t o l 

Result Q 

13.4 

0.59 

0 2 U 

786 I 

5.8 

3.5 

6.4 

9430 

1300 I 

290 I 

17 U 

612 1 

38 U 

5.9 

44.3 

R 

6.8 1 

4.7 I 

0.023 U 

R 

3.95 U 

AAOiiemwns 
SS-MW-nS"IB-2 

3/13*1 

J t o l 

Result Q 

12 

0 4 3 

0225 U 

736 

4 I 

2.9 

4.8 1 

8240 

SSI 

234 J 

4.5 

576 J 

196 

I I J 

2S.3 J 

031 U 

3.7 

5.6 J 

0023 U 

0.22 U 

4.43 U 

SWMU-16 - SUMMARY | 

Frequency 

of 

Detection 

2 

2 

0 

2 

2 

2 

2 

2 

2 

2 

1 

2 

1 

2 

2 

0 

2 

2 

0 

0 

0 

Avenge 

Detected 

12.7 

OJ l 

771 

4.9 

3 1 

S.6 

8840 

1090 

272 

4.3 

394 

196 

8.7 

363 

3.23 

5.15 

Avcsage 

(wUhin 

iletectioQ Umtt) 

117 

031 

0.213 

771 

4.9 

3.2 

5.6 

8840 

1090 

272 

3.6 

594 

127 

8.7 

36.3 

0 3 1 

3.23 

3.13 

0023 

0.22 

4.2 

Maidmum 

Detected 

13.4 

0 J 9 

786 

5.8 

3 J 

6.4 

9430 

1300 

290 

4 J 

612 

196 

I I J 

44.3 

0 

6.8 

5.6 

Mfadmem 

Detected 

12 

0.43 

736 

4 

1 9 

4.8 

8240 

881 

234 

4 J 

576 

196 

5.9 

28.3 

0 

3.7 

4.7 

All retolti ID mf/kl (ppm). 

AU nndctected remlb lilted i 

half deteedon limit 

U - Undetected. 

J - Eitimated m u l t 

R - Rejected m u l t 

NA-Not analyzed. 
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TABLE 4-34 
CRANSTON SITE 
WARWICKAREA 
DEEP SOIL 
INORGANIC DATA 

7/26*3 9-.33 AM 

AREA/SUB AREA 

SAMPLEID 

SAMPLE DATE 

DEPTH RANGE (fl) 

60I0S 
60105 

6010S 

leoios 
6010S 

6010S 
6010S 

6010S 
6010S 

6010S 
60I0S 
6010S 
60105 

60I0S 
60105 
70415 

70605 
7421S 
747ZS 
90105 

BARIUM 

BERYLLIUM 
CADMIUM 

CALCnUM 

CHROMIUM 
COBALT 

COPPER 
IRON 

MAGNESIUM 
MANGANESE 

NICKEL 
POTASSIUM 
SODRflrf 

VANADIUM 
ZINC 
ANTIMONY 

ARSENIC 
LEAD 
MERCURY 
CYANIDE 

SWMU5/B3A2 

B-5A2«n-l 

7/28*3 

2lo4 

Resuh Q 

48 

0.59 

0145 U 
NA 

103 
NA 

11.3 

NA 
NA 

NA 
17.1 
NA 

NA 
NA 

111 
O09 U 
NA 

NA 
015 

1.4 U 

SWMU5/B5B2 

B-5B2«n-l 

7/28*3 

2to4 

Resuh Q 
104 

047 

2 
NA 

49 

NA 

45.5 
NA 

NA 
NA 

8.1 
NA 
NA 

NA 
1510 
0.24 U 

NA 

NA 
03 

1.15 U 

SWMU5/B5C2 

B-5C2«II-1 

7/28*3 

2to4 

Resuh Q 
149 

1.5 

7.6 
NA 

478 
NA 

356 
NA 

NA 
NA 

IS 
NA 

NA 

NA 
7300 

13 J 
NA 
NA 

1.3. 
1.85 U 

SWMU5/B5D2 

B-5D2»n-I 

7/28*3 

2to4 

Resuh Q 
99 J 

088 

013 U 
NA 

5.3 

NA 
3.4 

NA 

NA 
NA 

3J I 
NA 

NA 
NA 

23.6 

O065 U 
NA 
NA 

0.045 U 
08 U 

SWMU5/B5E2 

B-5E2«n-I 

7/28*3 

2to4 

Resuh Q 
11.8 J 

05 J 

0255 U 
NA 

3.4 

NA 

1.8 I 
NA 

NA 
NA 

14 I 
NA 

NA 
NA 

18.3 

008 U 
NA 
NA 

O09 
095 U 

SWMU5/B5F2 

B-5F2«II-1 

7/29*3 

2to4 

Resuh Q 

28.1 J 

005 U 

015 U 
NA 

7.6 

NA 

8.1 
NA 

NA 
NA 
4.5 

NA 

NA 
NA 

38.1 
01 U 

NA 
NA 
Ol 

09 U 

SWMU-S SUMMARY 

Fiequeocy 

of 

Detecdoo 

6 

5 
2 

0 

6 

0 

6 
0 

0 
0 

6 
0 

0 
0 

6 
1 

0 

0 
5 

0 

Average 

Detected 

58.5 

0788 
4.8 

913 

71 

8.43 

1500 

13 

0.388 

Average 

Repotted 

(with 1/2 detection hmh) 

58.5 

0.665 
1.71 

92.3 

71 

8.43 

1500 
0479 

0331 
1.18 

Maximum 

Detected 
149 

I J 
7.6 

478 

356 

17.1 

7300 
13 

I J 

Minimum 

Detected 

9.9 

047 
2 

3.4 

1.8 

14 

18.3 

13 

O09 

SWMU9/B9B2 

B-9B2«n-I 

7/27*3 

2to4 

Resuh Q 
118 1 

066 J 

NA 
NA 

5.9 
14 I 

4.6 I 

NA 
NA 

NA 

3.6 1 
NA 

NA 

6.3 
27 1 

NA 

1.3 1 
7.2 1 
NA 

NA 

SWMU9/B9A3 

B-9A3«n-l 

7/27*3 

4to6 

Resuh Q 

17.7 I 

0.23 I 

NA 
NA 

6,1 

17 1 

24.9 J 
NA 

NA 
NA 

5.9 
NA 

NA 
7.4 

815 I 
NA 

15 1 
414 1 

NA 
NA 

SWMU9/B9A3 

B-DUP5»n-l 

7/27*3 

4to6 

Resuh Q 
17.6 J 
047 J 

NA 

NA 
6.2 

12 1 

6.6 1 

NA 
NA 

NA 
4.2 J 

NA 
NA 

6.5 
37.5 I 

NA 
11 1 

6.9 1 
NA 
NA 

SWMU-9 SUMMARY 

Frequency 

of 

DetectiOQ 

3 

3 
0 

0 

3 

3 
3 

0 
0 

0 

3 
0 
0 

3 

3 
0 

3 
3 
0 

0 

Average 

Detected 
16 

0453 

6.07 

2.43 
12 

4.57 

6.73 

49 

1.67 

18.8 

Average 

Repoited 

(with 1/2 detectifxi limit) 

16 

0.453 

607 

143 

12 

4.57 

6.73 
49 

1.67 

18.8 

Maximum 

Detected 
17.7 

066 

6.2 

17 

24.9 

5.9 

7.4 

82.5 

15 
414 

Minimum 

Detected 

118 
O.a 

5.9 

12 
4.6 

3.6 

6.3 
27 

1.2 

6.9 

SWMU16«16E2 

B-I6E2«n-I 

7/21*3 

2to4 

Result Q 
15.2 1 

086 

NA 
NA 

4 

3.6 J 

6 
NA 

NA 
NA 

2.9 J 
NA 
NA 

6.1 
28.9 1 

NA 
1.3 I 

6.3 J 
NA 
1.1 U 

SWMUI6B16E2 

B-DUPl»n-l 

7/21*3 

2to4 

Resuh Q 

101 I 
0T2 

NA 
NA 

16 
14 1 

3.5 

NA 
NA 

NA 
12 1 
NA 

NA 
4.1 1 

19 I 
NA 

1.3 1 
8.1 1 
NA 

1.3 U 

AAOI16«16A 

B-16A«IB-2 

3/13*1 

4to6 

Result Q 
11.2 

052 
025 U 

579 

5.9 I 

1 7.7 
I 5 J 1 

9400 
1140 

403 J 
1 6.1 
1 459 J 

181 
8.5 

65.4 1 

034 U 

7 J 
3.6 J 

0.025 U 

1.7 

SWMU1OT16B3 

B-16B3«n-I 

7/21*3 

410^ 

Resuh Q 

13.3 1 

062 
NA 

NA 

15 
17 I 

6.1 
NA 

NA 
NA 

2.8 J 
NA 

NA 

3.6 J 
66.9 1 
NA 

055 I 
3.7 1 

NA 
07 U 

SWMU-16 SUMMARY 

Requcncy 

of 

Detecdon 

4 

0 
1 

Average 

Detected 

125 
068 

579 
3.75 
4.1 

5.28 

9400 

1140 
403 

3 J 
.459 

181 

5.58 
45.1 

2.61 
5.43 

1.7 

Average 

Repoited 

(with 1/2 detecdon Kmh) 

115 
068 

025 
579 

3.75 
4.1 

5.28 
9400 

1140 
403 

3.5 
459 

181 

5.58 
45.1 
034 

161 
5.43 

0.025 
1.2 

Maximum 

Detected 

15.2 

086 

579 
5.9 
7.7 

6.1 

9400 
1140 
403 

6.1 

459 
181 

8 J 
66.9 

7.3 

8.1 

1.7 

Minimum 

Detected 
101 
052 

579 

15 
14 

3.5 
9400 

1140 
403 

12 
459 

181 

3.6 
19 

0.55 
3.6 

1.7 

All results in mg/kg (ppm). 
All undetected results listed at half-detection limit 
U - Undetected, 

imated resuh. 
'̂.jccted result 

NA - Not analyzed 
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TABLE 4-35 
CRANSTON SITE 
WASTE WATER TREATMENT AREA 
SURFACE WATER SAMPLES 
ORGANIC DATA 

-6/93 3.03 PM 

AREA 

SAMPLEID 

COLLECT DATE 

V O L A T I L E ORGANICS 

KETONE/ALDEHYDES 
8240W 2-HEXANONE 

O R G A N O C H L O R I N E PESTICIDES 

8080W4,4'-DDE 

SOSOW ALDRIN 

8080W KEPONE 

WWTA 

SW-01P*IB-1 

11/27/90 

Result Q 

5 U 

0.012 

0.016 

0.0049 U 

WWTA 

SW-01P*IB-2 

3/26/91 

Result Q 

7 J 

0.0049 U 

0.0049 U 

0.079 

S U M M A R Y 

Frequency 

of 

Detection 

1 

1 

1 

1 

Average 

Detected 

7 

0.012 

0.016 

0.079 

Average 

Reported 

(with 1/2 detection limit) 

6 

0.00845 

0.0105 

0.042 

Maximum 

Detected 

7 

0.012 

0.016 

0.079 

Minimum 

Detected 

7 

0.012 

0.016 

0.079 

All units in ppb (ug/l). 

Ail undetected results are listed at one-half of the reported detection. 

U - I'ndetected. 

J - Estimated result. 
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TABLE 4-36 
CRANSTON SITE 
WASTE WATER TREATMENT AREA 
SURFACE WATER SAMPLES 
INORGANIC DATA 

' 7/76fl5 3:04 PM 

TOTAL METALS 
AREA 

S/iMPLE ID 

COLLECT DATE 

6010W 

6010W 

601 OW 

6010W 

6010W 

6010W 

6010W 

6010W 

7421W 

BARIUM 

CALCIUM 

IRON 

MAGNESIUM 

MANGANESE 

POTASSIUM 

SODIUM . . 
ZINC 

LEAD 

WWTA 

SW-01P(T] 

11/27/90 

Result Q 

37 

15700 

1800 
2000 

47 

4200 J 

28300 

65 

29 

WWTA 

SW-OlP'IB-2 [T] 

3/26/91 

Result Q 

30 

12300 

850 
1650 

49 

1500 U 

16800 

48 

7.9 J 

SUMMARY - TOTAL 
Frequency 

of 

Detection 

2 

2 

2 

2 

2 

1 

2 

2 

2 

Average 

Detecleil 

33.5 

14000 

1330 

1830 

48 

4200 

22600 

56.5 

18.5 

Average 

Reported 

(with 1/2 detcetion limit) 

33.5 

14000 

1330 
1830 

48 

2850 

22600 

56.5 

18.5 

Maximum 

Detected 

37 

15700 

1800 

2000 

49 

4200 

28300 

65 

29 

Minimum 

Detected 

30 

12300 

850 

1650 

47 

4200 

16800 
48 

7.9 

DISSOLVED METALS 
AREA 

SAMPLE ID 

COLLECT DATE 

6010W BARIUM 

601 OW CALCIUM 

6010W IRON 

6010W MAGNESIUM 

6010W MANGANESE 

601 OW POTASSIUM 

6010W SODIUM 

6010W ZINC 

742IW LEAD 

WWTA 

SW-01P[D] 

11/27/90 

Result Q 

73 

14900 

220 

1920 

22 

4430 J 

27700 

46 

6.4 

WWTA 

SW-0iP*IB-2(D] 

3/26/91 

Resull Q 

23 

11600 

157 

1470 

22 

1500 U 

16100 

33 

1.5 U 

SUMMARY - DISSOLVED 
Frequency 

of 

Detection 

2 

2 

2 

2 

2 

1 

2 

2 

1 

Average 

Detected 

48 

13300 

189 

1700 

22 

4430 

21900 

39.5 

6.4 

Average 

Reported 

(with 1/2 detection limit) 

48 

13300 

189 

1700 

22 

2970 

21900 

39.5 

3.95 

Maximum 

Detected 

73 

14900 

220 

1920 

22 

4430 

27700 

46 

6.4 

Minimum 

Detected 

23 

11600 

157 

1470 

22 

4430 

16100 

33 

6.4 

AJ] rcsuJts in ppb (ug/J). 

All undetected results are listed at one-half of the reported detection limit. 

[T] - unfiltered sample (total). 

[DJ - filtered sampJe (dissolved). 

U - Undetected. 

J - Estimated result. 
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TABLE 4-37 
CRANSTON SITE 
WASTE WATER TREATMENT AREA 
SEDIMENT SAMPLES 
ORGANIC DATA 

AREA 

SAMPLEID 

COLLECT DATE 

DEPTH RANGE (FT) 

VOLATILB OROANICS 
HALOOBNATBD 

8240S CHLOROBENZENE 

AROMATICS 

8240S MAP-XYLENE 

8240S TOLUENE 

K E T T O N S / A L D B H T D K S 

8240S ACETONE 

SEMI-VOLATILB OROANICS 

BASB NBDTRAUI 

P A H s 

8270S 2-METHYLNAPHTHALENE 

82705 ACENAPHTHENE 

B270S ANTHRACENE 

8270S BENZO(A>ANTHRACENE 

8I70S BE>lBO(A)PYRENE 

8270S BENZO(B)FHJ0IUNTHEM 

S270S BENZO(OJU)PERYLENE 

82705 BENZOOOFLUORANTHENE 

B270S CHRYSENE 

82705 DfflENZ(A,H)ANTHRACENE 

B170S FLUORANTHENE 

8270S INDENO(li3-CD)PYRENE 

8270S NAPHTHALENE 

S770S PHENANTHRENE 

B2705 PYRENE 

PHTHALATVS 

8270S BU(2-ETHYLHEXYL)PHIHALATE 

8270S BUTYLBENZYLPHTHALATE 

K A L O O B t A T C D 

S270S 4-CKLOROPHENYUPHENYLETHER 

8270S DIBENZOnmAN 

PINGERFRII fT COBfPOUNDS 
8270S TINUVIN 327 

82705 TINUVIN 3M 

ORGANOCHLORHfB P B 8 T I C I D B 8 
8080S 4,4--DDD 

BOKOS 4,4'-DDE 

BOMS 4,4'.DDT 

80«0S ALPHA-CHLORDANE 

80805 ENDRIN 

8080S OAMMA-CHLORDANE 

80S0S KEPONE 

WWTA 

SD-OlPTB-1 

11/29/90 

0 TO 0.5 

Rewh Q 

0.073 U 

0.073 U 

0.075 U 

0.153 U 

0.75 U 

0.73 U 

0.75 U 

0 1 8 J 

0.75 U 

0 . 3 2 ; 

0.75 U 

0.34 J 

0.22 J 

0.73 U 

0 3 4 J 

0.75 U 

0.73 U 

0.2 J 

041 J 

1.1 I 

0.75 U 

0.75 U 

0.73 U 

0.23 J 

NA 

0014 i 

O0073 U 

O013 U 

0.0073 U 

0.0073 U 

O.W73 U 

0.0075 U 

CHLORINATED DIOXINS AND FURANS 
82705 DCDF 

8270S THCDF 

SOWZS 2.3.7.a.TCDF 

SOWZS OCDD 

SOWZS TCDF 

0.4 J 

1.4 J 

NA 

NA 

R 

WWTA 

SD-OIP'IB-I 

3(79fl1 

0 TO 0.3 

Retuh Q 

OI2 J 

O095U 

0 2 4 

0.185 U 

0.9 U 

0.9 U 

0 9 U 

0,16 J 

0 1 4 J 

0 2 5 ; 

0.9 U 

0 2 B ] 

0.24 J 

0.9 U 

0.33 J 

0 1 6 J 

0.9 U 

0.2 i 

0 2 3 J 

0.9 U 

0.9 U 

0 2 8 ; 

0.9 U 

4.5 U 

NA 

O013 J 

0.022 J 

0.0097] 

O.OOWU 

O002 

0.00O9U 

O057 J 

3 J 

3 

NA 

NA 

R 

WWTA 

SD-02P»IB-1 

11/29/90 

0 TO 0.5 

Reauh Q 

O 0 « U 

0.08 U 

ao«u 

0 1 6 U 

0.75 U 

0 7 5 U 

0.75 U 

0.73 U 

0.75 U 

0.46} 

0 7 5 U 

0.48 J 

0 .25] 

0.73 U 

041 J 

0.75 U 

0.73 U 

0 .23] 

0 5 ] 

0.78 J 

0.75 U 

0 1 9 ; 

0.75 U 

0 5 1 ] 

NA 

0.0075 U 

0.0073 U 

0.015 U 

0.0075 0 

0.0075 U 

0.0073 U 

0.0075 U 

2 .2] 

5.1 

NA 

NA 

R 

WWTA 

SD-10P3«n-l 

8/11/93 

0 TO 0.5 

KMult Q 

0.00423 U 

0.00323 U 

000323 U 

0.016 U 

0 2 1 5 U 

0.215 U 

0.213 U 

0.15 U 

0.039 J 

0.083 J 

0213 U 

0.13 U 

OOM J 

0 1 3 U 

0.12 J 

0 1 3 U 

0.213 U 

0.048 J 

0 1 1 4 ] 

0.48 

0.213 U 

0.215 U 

0.215 U 

NA 

2.8 

000213 U 

0.00213 U 

0.00215 U 

0.0011 U 

000213 U 

O0034 J 

0.011 U 

OU 

OU 

0000022 F 

000021 1 

000026 1 

WWTA 

SD-I0P4*n-l 

8/11/93 

0 TO 0.3 

Routt Q 

U 

0.01 J 

0.00423 U 

0.19 

0 2 I J 

1 

l . t 

3.2 

2.8 

3.4 

1.3] 

1.3 

3.3 

0 4 « ] 

3.6 

1.6 J 

0.82 

5.2 

5.3 

0.37 

0.13 J 

0.2SU 

0.56 J 

NA 

7.3 

0.0072 

0.011 

00028 U 

o.oo<5; 
0.007 J 

0.017 J 

0.0145 U 

OU 

0 u 
0.000O46F 

000025 J 

O00W2 J 

SUMMARY 

of 

D e t M U o t i 

1 

1 

1 

1 

' 

1 

2 

A v « » f a 

D e t * c t « d 

012 

0.01 

0.24 

0 1 9 

0.28 

1 

1.8 

1.18 

1 

0.903 

1.3 

0 6 

0.859 

0 4 6 

1.4 

OBB 

0 82 

1.18 

1.35 

0733 

0 1 3 

0233 

0 3 6 

0 3 7 

3 05 

OOl 14 

00165 

0.0097 

O0O45 

O0045 

O0102 

0.037 

I.B7 

4.07 

0.0000J4 

0.00023 

0.0OO34 

R « p o i t M l 

0.0363 

0.0327 

0.0«05 

0.141 

0579 

0723 

Q.883 

0.888 

0.9 

0.W3 

0.783 

0.51 

0.859 

0598 

1.4 

0.678 

0.687 

1.18 

1.33 

0.766 

03S3 

0343 

0.635 

1.75 

5.03 

000877 

0.01 

0.CO193 

O0043 

000523 

0 X 7 2 6 

0.0195 

1.12 

2.44 

0000034 

000023 

000034 

M u f a n u n 

0 12 

O.Ol 

0 2 4 

0 1 9 

0.28 

1 

l . l 

3.2 

2.B 

3.4 

1.3 

1.3 

3.5 

0.46 

3.6 

16 

0.82 

3.2 

5 5 

1.1 

0.15 

0.2S 

0.56 

051 

7.3 

0.014 

O022 

0.0097 

O0O45 

0.007 

0.017 

0.037 

3 

5B 

0000046 

0.00025 

0.00O42 

M l B l m a a 

0 1 2 

0 01 

0.24 

0 1 9 

0.28 

1 

1.8 

0 1 6 

O059 

O 0 « 

1.3 
0.28 

0.084 

0 4 6 

0.12 

0 1 6 

0.82 

0 . 0 4 

0114 

0.48 

0 1 3 

0.19 

0.36 

0.23 

2.8 

0.0072 

0.011 

' 0.0097 

00043 

0.002 

O0034 

0.037 

0.4 

1.4 

0000022 

000021 

000026 

All utiiu in nxD (ng /k^ . 

AU undauctad tMulti m liiUd i l OM-hilf oT tha npottod deiactioa. 

U ~ Und«t«ct«]. 

J - £ a t i n i « U d r w u ] t . 

R - Rajw:t«d rMiilL 

NA - Not u i a l y M d . 

F • EtUmatmd m u u m u m ooncmi(ration. 



TABLE 4-38 
CRANSTON SITE 
WASTE WATER TREATMENT AREA 
SEDIMENT SAMPLES 
INORGANIC DATA 

;/.i6fl5 3.0IPM 

SAMPLE ID 

DUPLICATE ID 

COLLECT DATE 

Depth Range (ft) 

METALS 

6010S BARIUM 

|6010S BERYLLIUM 

6010S CADMIUM 

6010S CALCIUM 

60105 CHROMIUM 

6010S COBALT 

6010S COPPER 

6010S IRON 

6010S MAGNESIUM 

6010S MANGANESE 

6010S NICKEL 

60I0S POTASSIUM 

eoios SODIUM 

6010S VANADIUM 

6010S ZINC 

7060S ARSENIC 

742 IS LEAD 

7740S SELENIUM 

784 IS THALLIUM 

WWTA 

SD-01P»IB-1 

11/29/90 

0 to 0.5 

Result Q 

28 J 

0.53 

0.265 U 

1550 J 

8.9 J 

3.2 J 

15.9 J 

8000 

1090 J 

94.3 J 

3.4 U 

441 

56.5 U 

11.9 

142 J 

5.9 J 

50.5 

0.305 U 

0.305 U 

WWTA 

SD-01P*IB-2 

3/29/91 

0 to 0.5 

Result Q 

41.6 J 

0.5 J 

0.57 J 

3040 J 

8 J 

3.3 

19.2 J 

7650 

975 

176 

6.7 J 

400 

266 

10.7 

236 J 

10.7 

103 J 

0.506 

0.506 

WWTA 

SD-02P*IB-1 

11/29/90 

0 to 0.5 

Result Q 

23 J 

0.37 

0.275 U 

1130 J 

6.5 J 

2.5 J 

13.7 J 

6370 

906 J 

72.2 J 

4.7 U 

360 

63 U 

8.8 

161 J 

4.3 J 

32.8 

0.305 U 

0.305 U 

WWTA 

SD-10P3»n-l 

8/11/93 

0 to 0.5 

Result Q 

19.7 J 

0.23 J 

NA 

NA 

5.3 

2.8 J 

11.1 

NA 

NA 

NA 

5.5 

NA 

NA 

7.1 

56.3 

2 J 

23.4 J 

0.095 U 

0.045 U 

WWTA 

SD-10P4*n-l 

8/11/93 

0 to 0.5 

Result Q 

43 J 

0.8 J 

NA 

NA 

11.1 

5.3 J 

32.1 

NA 

NA 

NA 

10.6 

NA 

NA 

15.2 

192 

4.9 J 

83.6 J 

0.34 U 

0.08 U 

SUMMARY 
F r e q u e n c y 

o f 

D e t e c t i o n 

5 

5 

1 

3 

5 

5 

5 

3 

3 

3 

3 

3 

1 

5 

5 

5 

5 

1 

1 

A v e r a g e 

D e t e c t e d 

31.1 

0.486 

0.57 

1910 

7.96 

3.42 

18.4 

7340 

990 

114 

7.6 

400 

266 

10.7 

157 

5.56 

58.7 

0.506 

0.506 

A v e r a g e 

R e p o r t e d 

(wi th 1 / 2 d e t e c t i o n l i m i t 

31.1 

0.486 

0.37 

1910 

7.96 

3.42 

18.4 

7340 

990 

114 

6.18 

400 

129 

10.7 

157 

5.56 

58.7 

0.31 

0.248 • 

M a x i m u m 

Detected 

43 

0.8 

0.57 

3040 

l l . l 

5.3 

32.1 

8000 

1090 

176 

10.6 

441 

266 

15.2 

236 

10.7 

103 

0.506 

0.506 

M i n i m u m 

D e t e c t e d 

19.7 

0.23 

0.57 

1130 

5.3 

2.5 

11.1 

6370 

906 

72.2 

5.5 

360 

266 

7.1 

56.3 

2 

23.4 

0.506 

0.506 

All units in ppm (mk/kg). 
All undetected results are listed at one-half of the reported detection. 
U - Undetected. 
J - Estimated result. 
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Ml LIJ 

ST. i 

CHLOROBENZENE CONCENTRATION RANGE 

\ 

\ / ^ . 

/ \ 

MW-24S 

MW-20S 

MW-23S' ' 

0.00240 ppm 16.7 ppm 

PAWTUXET RIVER 

STE^trRpTArNlNG WALi. 

CHLOROBENZENEIN 

SHALLOW MONITORING WELLS 

PRODUCTION AREA 

CIBA-GEIGY FACILITY 

CRANSTON, RHODE ISLAND 

^ Monitoring Well 

0 100 200 

Concentrations were averaged for all co-located samples. 

Half detection limit value was used for non-detected results. 

Figure No. 4-1 



\ M>^-23^' 

ETHYLBENZENE CONCENTRATION RANGE 

0.00250 ppm 1.25 ppm 

ETHYLBENZENE IN 

SHALLOW MONITORING WELLS 

PRODUCTION AREA 

CIBA-GEIGY FACILITY 

CRANSTON, RHODE ISLAND 

^ Monitoring Well 

0 100 

Concentrations were averaged for all co-located samples. 

Half detection limit value was used for non-detected results. 

200 300 

Rgure No. 4-2 



^ Monitonng Well 

0 100 • 200 

Concentrations were averaged for all co-located samples. 

Half detection limit value was used for non-detected results. 

300 

Figure No. 4-3 



\ 

MILU 

ST. 

TOLUENE CONCENTRATION RANGE 

"MW-~IT)5 
MW-24S 

MW-20S 
0.00220 ppm 84.7 ppm 

MW-29D 

\ M W - 3 0 D 

MW-30S 

MW-29S 

9 Monitoring WeU 

0 100 

Concentrations were averaged for all co-located samples. 

Half detection limit value was used for non-detected results. 

TOLUENE IN 

SHALLOW MONITORING WELLS 

PRODUCTION AREA 

CIBA-GEIGY FACILITY 

CRANSTON, RHODE ISLAND 

200 300 

Figure No. 4-4 
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Key 1 
Sample Abbreviation 

AJHS 
APC 
BP 

BRF 
BS 

CGH 
CRS 
DGA 
EHS 
FF 

HME 
NAS 
NDS 
PAEH 
PHS 
PIP 

PVJHS 
RCR 
RRW 
RWP 
SBP 
SNH 
SP 

WBGC 
WS 

Sample Location 
Aldrich Junior High School 
Annerican Plating Company 

Belmont Park 
Beechmont Recreational Field 

Beechmont Avenue Elementary School 
Cranston General Hospital 
Christopher Rhodes School 

Dan Greenless' Aunt's House (by City HalO 
Edgewood High School 

Fay Memorial Field 
Hall Manor Elderly Housing 

Norwood Avenue School 
New Dutemple School 

Park Avenue Elderty Housing 
Pilgrim High School 

Pawtuxet Industrial Park 
Park View Junior High School 

Robert Circle Residence 
Ciba-Geigy Railroad Right of Way 

Roger Williams Park 
South Bank of Pawtuxet River 
Scandinavian Nursing Home 

Sprague Playground 
Warwick Boys and Girls Club 

Wyman School 

UESEHIZ: 

SOIL SAMPLE LOCATION 

MAP SOURCE: 

U.S.G.S. 7.5 MINUTE SERIES QUADRANGLES 
OF EAST GREENWICH, RHODE ISLAND AND 
PROVIDENCE, RHODE ISLAND, DATED 1957, 
PHOTOREVISED 1970 AND 1975. 

2000 4000 FT 

SCALE 

OFF-SITE/BACKGROUND SOIL SAMPLE LOCATIONS 
CIBA-OEIGY FACILITY 

CRANSTON, RHODE ISLAND 

WOODWARD-CLYDE CONSULTANTS 
CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS 

WAYNE, NEW JERSEY 

DR. BY: BAS 

CK'D. BY: CLH 

SCALE: AS SHOWN 

DATE: MAY IS, 1995 

PROJ. NO.: 87X4660 

FIG. NO: 4-5 





SF-101 

\ I 

SCALE (FEET) 

SOIL SAMPLING LOCATIONS WASTE WATER TREATMENT AREA 
CIBA GEIGY 

CRANSTON. RHODE ISLAND 

WOODWARD-CLYDE CONSULTANTS 
ENGINEERING « SCIENCES APPUED TD TVIE EARIX ft ITS ENVIRONUENT 

WAYNE, NEW JERSEY 

CK'D. Br KAK 

DR. BY DJB SCALE AS SHOWN DWG. NO. 74C600S4 PROJ. NO. B7X4660 

DATE JULY 28. 1995 FIG. NO. 4-6B 





\ D i - u r o I U 

TOTAL PCBs (SHALLOW SOILS) (min=0 mg/kg, max=8180 mg/kg) 

/ 

TOTAL PCBs 

PRODUCTION AREA 

PCBs IN SHALLOW SOILS (0 - 2 FT) 

Concentrations were averaged for all co-located sannples. Figure No. 4-7 



OI-L/UI l i ) 

i O O 

6^! 
'4 

MILL 
ST. 

TOTAL PCBs (min=0 mg/kg, max=14.5 mg/kg) 

0 mg/kg 500 mg/kg 

O V o^ o 
o o / - - - ' ^ } ^ 

O 2.05Ufig/kg 

o 0 / .' ^ 

/ 
/ o 

o 
> / 

o 
^ 

/ 
oo 

./ PAWTUXET RIVER 
P Surface Soil Sampling Location Sv ^ \ 

ft (lin = 70ft) \ 

\ O o 
• O O 

O O O 
O ^ O ^ / / 

o 

50 100 150 200 \ 

/ , ^ / 

Concentrations were averaged for all co-located samples. 

TOTAL PCBs 

PRODUCTION AREA 

PCBs IN DEEP SOILS (> 2 FT) 

x 

Figure No. 4-8 



PAWTUXET RIVER 

MW-26S 

\0 mg/kg PCB-1248 IN SHALLOW SOILS (min=O.0O550 mg/kg, max=160 mg/kg) 

lER BLOCK 

MW-6S 

ft (lin = 50ft) 
ZZZZjammm 

50 

feT 
mmo 
^nmg/kg 

MW-llS 

MW-1 ID 

O 

^ 

100 

0.00550 mg/kg 

•0^ Boring Location 

O Surface Soil Sampling Location 

® Monitoring Well 

>= 50.0 mg/kg 

WARWICK AREA 

SWMU-5 

PCB-1248 IN SHALLOW SOILS 

(0 - 2 FT) 

Rgure No. 4-9 



PAWTUXET RIVER 

MW-26S 

^ » 

[ON 

a 

1; mg/kg 
PCB-1254 IN SHALLOW SOILS 

MW-llS 

MW-1 ID 

0.0115 mg/kg 

^ Boring Location 

O Surface Soil Sampling Location 

® Monitoring Well 

36.0 mg/kg 

WARWICK AREA 

SWMU-5 

PCB-1254 IN SHALLOW SOILS 

( 0 - 2 FT) 

Figure No. 4-10 



PAWTUXET RIVER 

MW-26S 

^s 

PCB-1254 IN DEEP SOILS (min=0.0170 mg/kg, max=4.05 mg/kg) 

0.0170 mg/kg 36.0 mg/kg 

ION 

MW-6S 

ft (lin = 50ft) 

50 

MW-llS 

! MW-1 ID 

^ 

100 

^ Boring Location 

O Surface Soil Sampling Location 

® Monitoring Well 

WARWICK AREA 

SWMU-5 

PCB-1254 IN DEEP SOILS (> 2FT) 

Figure No. 4-11 



5.0 
CONTAMINANTFATE AND TRANSPORT 

5.1 INTRODUCTION - - ^ 

This chapter discusses the expected transport and fate of chemicals detected at the 
Cranston Site (Site), based upon physical/chemical properties of the chemicals, and 
site geology and hydrogeology. Because transport of chemicals in groundwater is 
expected to be the primary migration pathway at the site, this section focuses on the 
tendency of chemicals to leach from soil to groundwater, and their subsequent 
mobility in groundwater. Potential losses of chemicals through volatilization and 
degradation are also discussed. Section 5.2 presents the behavior of chemicals of 
concem in soil and aqueous media based on groupings of chemicals with similar 
properties. Section 5.3 presents the site specific routes of migration forthe 
Production Area, Waste Water Treatment Area, and Warwick Area based on the 
chemical groupings presented in Section 5.2.. Section 5.4 presents a summary ofthe 
degradation potential for chemicals present at the Cranston Site. Section 5.5 
discusses the transport and fate process which occur as groundwater discharges to the 
Pawtuxet River and Section 5.6 presents the conclusions . A discussion ofthe overall 
theoretical processes which affect chemical fate, stability and transport is presented in 
Appendix 5-A. A listing of the chemical and physical properties for chemicals of 
concem which affect the fate and transport of these chemicals is presented in Table 
5.1. A summary ofthe potential degradation modes and degradation products is 
presented in Table 5-2, and a summary of the transport properties of these chemicals 
is presented in Table 5-3. 

5.2 BEHAVIOR OF ORGANIC COMPOUNDS IN SOIL AND AQUEOUS MEDIA 

This section describes how the behavior of the chemicals of interest introduced to soil 
and groundwater at the Site based upon the properties of the chemicals, and the site 
setting. Chemicals from seven different chemical groups have been detected in one 
or more of the areas investigated. Those chemical groups include: 

1) volatile organics 
2) semi-volatile organics 
3) polychlorinated biphenyls (PCBs) 
4) organochlorine pesticides 
5) organophosphorous pesticides 
6) herbicides 
7) dioxins/furans 

Chemical property data presented in Table 5-1, chemical degradation information 
summarized in Tables 5-2 and transport properties simmiarized in Table 5-3 were 
evaluated to discem the potential for mobility and persistence of the groups of 
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chemicals of interest in soil and groundwater. Chemical property data used primarily 
in determining the potential mobility/volatility of chemicals in groundwater and soils 
included vapor pressure, Henry's Law constant, water solubility, partition coefficients, 

- - K(x; and- Ko ,̂ and-molecular weight;—-A discussion of-how these chemical, properties ,.... 
affect the fate and transport of the chemicals of concem is presented in the following 
sections for each chemical group. 

5.2.1 Volatile Organics 

VOCs detected included carbon disulfide and halogenated and non-halogenated 
aromatics. Chlorobenzene was the principal chlorinated aromatic detected; 
ethylbenzene, toluene and xylenes were the non-halogenated aromatics detected most 
fi"equently. These VOCs tend to be moderately mobile in soil since they are not 
expected to adsorb strongly to soils based on log K^ values. Additionally, these 
compounds are expected to volatilize appreciably from soils based on vapor pressure 
values. If leached to groundwater, volatiles are expected to be somewhat mobile 
based on their moderate hydrophobicity. Based on Henry's Law constants, loss of 
these compounds through volatilization may be significant in shallow groundwater; 
this process would be somewhat retarded by moderate adsorption to sediment. 

Carbon disulfide will not readily biodegrade; however, it has the potential for 
degrading via photo-oxidation. Carbon disulfide can also form as a result of bacterial 
metabolism under reducing conditions. Carbon disulfide is highly volatile and 
oxidizes to carbonic acid and sulfate under oxidizing conditions in groundwater. 
Aromatic volatiles are susceptible to biodegradation with aerobic conditions favoring 
degradation. Ethylbenzene, toluene and xylenes aerobically biodegrade at a much 
faster rate than chlorobenzene. Chlorobenzene has a slow biodegradation fate. Loss 
of these compounds through photolysis, hydrolysis and oxidation are considered 
insignificant. Ethylbenzene and toluene are also susceptible to degradation by photo-
oxidation. 

5.2.2 Semi-Volatile Organics 

With respect to SVOCs, dichlorobenzenes, trichlorobenzenes, PAHs, phthalates, 
phenol, substituted phenols, and 4-chloroaniline were detected frequently. 
Fingerprint SVOCs such as Irgasan DP-300, Propazine, and Tinuvan (327 or 328), as 
well as benzyl alcohol, dibenzofuran, trichlorodibenzofuran, and chlorinated dioxins 
and furans were also detected to a limited extent during the site investigations. 

Of the later group of SVOCs, benzyl alcohol is expected to exhibit the highest 
potential for mobility in soil and groundwater. Benzyl alcohol is expected to be 
mobile in soil based on its aqueous solubility. Low log Kow and log K̂ c values 
indicate little tendency for benzyl alcohol to adsorb to soil. Benzyl alcohol is 
expected to exhibit low volatility from soil. Once benzyl alcohol has leached to the 
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water table, it is expected to be mobile in groundwater due to its solubility and low 
potential for sediment adsorption. Based on its Henry's Law constant, volatilization 
from groundwater is not expected to be a significant removal process. No available 
information exists on the degradation potential of benzyl alcohol; however, alcohols 
in general tend to be susceptible to aerobic biodegradation as well as hydrolysis. 

4-Chloroaniline, methylphenols, and chlorophenols are somewhat hydrophobic and 
are therefore expected to exhibit moderate mobility in soils based on log K̂^ values. 
The hydrophobicity of chlorophenols increases with the degree of chlorination. These 
compounds have some tendency to adsorb to soil and will likely not volatilize from 
soil. However, volatilization from surface soil may account for some loss based on 
reported vapor pressures. Once reaching groundwater, these compounds will exhibit 
moderate mobility and will not appreciably volatilize. Mobility in groundwater will 
be somewhat retarded by adsorption to soils. Phenol is likely to be more mobile in 
groundwater than the chlorophenols based on a lower log K.„,̂  and log Kô . In 
contrast, pentachlorophenol will tend to be immobile in soil and groundwater due to 
its strong hydrophobicity and affinity for soils. 4-Chloroaniline is susceptible to 
chemical and biological actions in soil. Phenol, chlorophenols and methylphenols are 
susceptible to aerobic biodegradation and potentially photolysis. Noiie of these 
compounds are readily hydrolyzed. 

Dichlorobenzenes have some tendency to adsorb to soil and sediments and therefore 
will exhibit moderate mobility in soil and groundwater. Based on vapor pressure 
values, dichlorobenzenes can be expected to volatilize from surface soils. 
Dichlorobenzenes can be moderately mobile in groundwater, exhibit volatility and 
have some tendency to adsorb to sediments. Trichlorobenzene, on the other hand, 
has extremely limited mobility in soils and groundwater due to its strong tendency for 
adsorption to soil and sediment; leaching to groundwater is therefore expected to be 
minimal. Based on its Henry's Law constant, trichlorobenzene has the potential to 
volatilize from shallow groundwater and surface soils; however, its strong tendency to 
adsorb to soil/sediment limits the potential for volatility from same. Degradation 
through hydrolysis, photolysis, oxidation and biodegradation are not expected to be 
significant sources of removal for dichlorobenzenes or trichlorobenzene. 

Phthalates and PAH compounds such as dibenzo(a,h)anthracene and fluorene have 
limited to extremely limited mobility in soils due to strong tendencies to be adsorbed. 
In general, both groups of compounds would be expected to exhibit low volatility 
from soils. Phthalates and PAHs with the exception of naphthalene as discussed 
below have limited to extremely limited mobility in groundwater based on their 
hydrophobicity and strong tendency to adsorb to soil and sediment. In most cases, 
Henry's Law constants indicate that phthalates and PAHs are not susceptible to loss 
from groundwater via volatilization. Both phthalates and PAHs are susceptible to 
aerobic biodegradation and have limited potential for degradation through hydrolysis, 
photolysis or oxidation. 
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Little information is available to assess the potential for mobility for Irgasan DP-300. 
Based on its vapor pressure, this compound is not expected to volatilize significantly 
from groundwater or soil. Irgasan is expected to be hydrophobic to strongly 
hydrophobic "based on its high molecular weight.-Propazine is expected-to-exhibit 
moderate mobility in groundwater and soil based on its water solubility. No 
information is available to determine volatility characteristics or preference for 
adsorption to soil/sediment. 

Tinuvin (327 or 328) has a strong tendency to adsorb to soils. Significant leaching to 
groundwater is therefore expected to be minimal. Based on low vapor pressure and a 
relatively high log K^ value, Tinuvin (327 or 328) should not volatilize appreciably 
from soil. These compounds are also expected to be generally inmiobile in 
groundwater due to their affinity for soils, and estimated Henry's Law constants 
indicate that volatility from groundwater will not be significant. No information on 
the degradation potential of Tinuvin is available. 

Two SVOCs detected at the Site which are moderately mobile are naphthalene and 
aniline. Naphthalene exhibits moderate mobility in groundwater with some tendency 
to adsorb to soils. Aniline has a high water solubility and therefore would tend to be 
mobile in groundwater. In general, naphthalene and aniline, like other PAHs, are 
potentially susceptible to aerobic degradation. 

5.2.3 PCBs 

PCBs detected at the Site are expected to exhibit a strong tendency to adsorb to 
soil/sediment, limiting their mobility in both soil and groundwater. Low vapor 
pressure substantially limits potential volatility from soils, and the strong affinity for 
soils/sediments limits PCB volatilization from groundwater. Loss through photolysis, 
hydrolysis, oxidation and biodegradation are not significant processes for PCBs in 
groundwater and soils. 

5.2.4 Organochlorine Pesticides 

Most traditional chemical pesticides can be divided into two groups consisting of 
organochlorine and organophosphorus pesticides. The organochlorine pesticides 
(such as methoxychlor) detected at the Site can be described as having limited to 
extremely limited mobility and volatility in groundwater and soil based on the 
available chemical data. The pesticides of interest are moderately to strongly 
hydrophobic and have a tendency to strongly adsorb to soil/sediment based on log 
Kô  and log KQ̂  values. These compounds, with the exception of gamma-chlordane, 
are expected to exhibit low volatility from groundwater and soil/sediment based on 
vapor pressure and Henry's Law constant. Gamma-chlordane in the dissolved phase 
is expected to exhibit some volatility from shallow groundwater based on its Henry's 
Law constant. Gamma-chlordane is, however, nearly insoluble in water. 
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Organochlorine pesticides generally do not biodegrade appreciably. Some 
biodegradation of these compounds has been reported under both aerobic and 
anaerobic conditions. Generally, degradation in groundwater and soil through 
hydrolysis, photolysis• and-̂ ôxidation is limited for organochlorine pesticides. -

5.2.5 Organophosphorus Pesticides 

Dunethoate is the only organophosphorus pesticide detected with any frequency at 
the Site. Due to its low affinity for soil/sediment and low volatility, dimethoate is 
expected to be very mobile in soil. Once dimethoate reaches the water table, it is 
expected to be mobile based on its solubility plus low tendency to adsorb to 
sediment. Based on its Henry's Law constant, volatilization from groundwater is 
expected to be negligible. Dimethoate may be susceptible to hydrolysis in soils and 
groundwater, especially under alkaline conditions. Photolysis and evaporation from 
groundwater are not considered important processes. Dimethoate is expected to 
slowly biodegrade in groundwater and soil under both aerobic and anaerobic 
conditions; however, aerobic conditions favor higher degradation rates. 

5.2.6 Herbicides 

Herbicide compounds of interest (primarily dinoseb) are expected to be moderately 
mobile in soil based on their hydrophobic nature. The potential to leach to 
groundwater increases in coarse-grained sandy soils with low organic content. Major 
losses of herbicides in soil can be directly related to aerobic biodegradation and 
photolysis in surface soils. Herbicides are expected to exhibit little volatility from 
soils. Dissolved in groundwater, herbicides are expected to be moderately mobile 
and will tend to adsorb to sediments where they will biodegrade. Dissolved 
herbicides also tend to biodegrade in groundwater, however, the biodegradation rate 
of herbicides is compound specific and highly variable and complicated by the 
production of daughter products. Loss of herbicides is expected to be insignificant 
from groundwater through volatilization. 

5.2.7 Dioxins/Furans 

Dibenzofuran, trichlorodibenzofuran and chlorinated dioxins have strong tendencies 
to adsorb to soil based on log K^ values and are therefore expected to be relatively 
immobile in soil. Additionally, low vapor pressure and strong affinity for soils limits 
losses of these compounds through volatilization. If leached to groundwater, these 
compounds will adsorb to the soil, thereby limiting the mobility of these compounds 
in groundwater. If dissolved in water, furans and chlorinated dioxins have the 
potential to volatilize from shallow groundwater based on available Henry's Law 
constants. However, this process is not expected to be significant due to the low 
solubility of these compounds. Loss from photolysis, hydrolysis, oxidation and 
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biodegradation are expected to be insignificant for these compounds with the 
exception of dibenzofuran, which may aerobically degrade. 

5.3 ROUTES OF MIGRATION 

The following section describes the potential routes of chemical migration from the 
Production Area, Waste Water Treatment Area, and the Warwick Area. The 
purpose of this section is to develop a qualitative conceptual model of the site which 
describes the chemical transport pathways from each of the source areas and to 
provide a discussion of the contaminant pathways in conjunction with site-specific 
data obtained during the RFL 

5.3.1 Production Area 

The Production Area consists of 6 SWMUs (SWMU-2, -3, -4, -7, -8, and -11), one 
AOC (AOC-13), and one AAOI (AAOI-15). A detailed description of each of these 
potential source areas is presented in Section 3.0. 

The major pathway of chemical migration in the Production Area is the movement of 
chemicals through the surficial soils into the unsaturated zone of the Sand/Fill unit. 
The extent of vertical migration of chemicals through the unsaturated zone will be 
limited by the amount of infiltrating water, moisture content, effective porosity, soil 
bulk density, and the relative hydraulic conductivity of this imit. In addition, chemical 
properties including solubility, hydrophobicity, volatility, and degradation can limit 
migration. An evaluation ofthe hydrogeologic properties of this unit (Section 2.3.7.1) 
indicates that, in the Production Area, this unit consists predominantly of silty sand 
with hydraulic conductivities ranging from 135 to 293 ft/day. In addition, 
precipitation is expected to infiltrate directly through this imit to the water table. 
Therefore, chemicals penetrating the surficial soils are expected to migrate vertically 
through the unsaturated soils to the groundwater. These aqueous phase (dissolved) 
chemicals will then migrate horizontally towards the Pawtuxet River. Vertical 
migration of aqueous phase chemicals, between the tipper and lower aquifers, will be 
dependent upon the vertical groundwater gradients. Vertical groundwater gradients 
are generally upward in the Production Area except in the area of the bulkhead 
where the shallow vertical groundwater gradients is downward. This is due to 
groundwater mounding in the upper overburden as a result of the influence of the 
bulkhead which acts as a low permeability barrier. Generally, downward gradients 
are present south of MW-IOS/D (Section 2.3.4.1)whereas upward gradients are 
present in the northem portion of the Production Area. 

The presence of the Silt unit underlying the Sand/Fill unit and overlying the Fine 
Sand unit acts as a semi-confining unit: Due to its lower hydraulic conductivity, this 
unit will limit the vertical migration of chemicals even though downward vertical 
groundwater gradients are present (Section 2.3.7.1). However, in the vicinity of MW-
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lOS/D, the Gravelly Sand unit penetrates the Sand/Silt unit and acts as a conduit for 
groundwater between the shallow overburden (Sand/Fill unit) and the deep 
overburden (Fine Sand unit). The presence of the Gravelly Sand unit in conjunction 

-" with the downward vertical gradients south of MW-1 OS/D create a potential--for--=> 
migration of mobile compounds into the lower aquifer zone in this area which 
ultimately discharges to the river. 

VOCs present in the unsaturated Sand/Fill unit may have the potential to volatilize 
into the soil gas forming an organic vapor plume which can spread laterally through 
the unsaturated zone. These compounds may ultimately migrate to the groundwater 
as precipitation infiltrates through the vapor plume and dissolves vapor phase 
chemicals. Chemicals present in the groundwater will have a tendency to adsorb to 
the soil resulting in varying degrees of retardation of their transport in the 
groundwater. 

5.3.1.1 Volatile Organic Compounds 

VOCs detected in the shallow groundwater zone of the Production Area include 
chlorobenzene, ethylbenzene, xylene, and toluene. Chemicals detected in the soil gas 
include toluene, chlorobenzene, and xylenes in the area of SWMU-11 (Toluene 
Waste Water Release Area). VOCs detected in soils include toluene, ethylbenzene, 
and xylenes. 

Analysis of the soil gas sampling during Phase I (Tracer, 1992) indicated that toluene, 
ethylbenzene, chlorobenzene, and xylenes were present in the unsaturated zone. The 
highest concentrations were detected in the vicinity of SWMU-11 with the highest 
toluene concentration of 18,000 ppb. The vapor pressure of toluene at 25 C is 28.4 
nmi Hg which is equivalent to a vapor concentration of approximately 141,000 ppb, 
which represents the maximum theoretical concentration in the soil gas, based on the 
following relationship: 

Ĉapor = n/V =p/RT 

where: 
n = number of molecules in vapor (moles) 
V = volume of vapor phase (liters) 
Cyapor = vapor concentration (moles/liter) 
p = vapor pressure of chemical (atm), where 1 atm = 760 mmHg 
R = gas constant (liter atm I degree mole) 
r = temperature (degrees Kelvin), where degrees Kelvin = degrees C + 273 

A concentration of 18,000 ppb is approximately 12 percent ofthe saturated vapor 
concentration. This elevated concentration is due to the close proximity of this 
sampling point to the source. 
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Monitoring well samples in the Production Area indicated the presence of ethyl­
benzene in the vicinity of SWMU-11, SWMU-7, and SWMU-8 with the highest 
concentration of 1,100 ppb in MW-IS. 

The detection of ethylbenzene, xylenes, and toluene in MW-12D is potentially the 
result of the downward hydraulic gradients and the presence of the Sand/Gravel unit, 
which penetrates the Silt unit, in the vicinity of MW-IOS/D (Figure 2-6, Cross-Section 
B). The presence of chlorobenzene in MW-3 ID is potentially the result of downward 
vertical groundwater flow in the area ofthe bulkhead. This is supported by the 
detection of chlorobenzene in MW-3 IS; however, since chlorobenzene was detected 
in lower concentrations in MW-3 IS there is also the potential for an upgradient 
source of chlorobenzene in the deep overburden. 

These compounds are expected to be relatively mobile in groundwater, although they 
may exhibit some retardation, they will generally migrate with groundwater flow and 
ultimately discharge to the Pawtuxet River. It is unlikely that these chemicals will 
migrate under the river since the equipotential heads of the south side of the 
Pawtuxet River are higher than the river indicating that the river forms a 
groundwater divide with converging flow from the north and south (Figure 2-9). 

5.3.1.2 Semi-Volatile Organic Compounds 

SVOCs in general have lower solubilities and higher K̂ ,̂ values than VOCs. Based 
on these chemical properties, SVOCs will generally have lower concentrations in 
groundwater and tend to be less mobile in groundwater and soils than VOCs. 
Likewise, SVOCs tend to be present at higher concentrations in the soils than VOCs. 

SVOCs detected in groundwater in the Production Area include: di and 
trichlorobenzenes, chloro and methyl phenols, naphthalene, benzyl alcohol, Irgasan 
DP-300, and trichlorodibenzofuran. Di and trichlorobenzenes were detected most 
frequently in shallow wells associated with SWMU-11 with the highest levels of 230 
ppb detected in MW-14S. In general, chlorinated benzene compoimds have log K̂ ,̂  
values in the range of 3.4 to 3.6 which indicates that these compounds are moderately 
hydrophobic and therefore would tend to be retarded in groundwater. The detection 
of 1,2 dichlorobenzene in MW-12S, in conjunction with toluene, ethylbenzene, and 
xylenes, indicates the potential for dichlorobenzene to migrate in groundwater, 
however, the absence of 1,2-dichlorobenzene in MW-12D is likely the result of 1,2 
dichlorobenzene being less mobile in groimdwater than the VOCs detected in MW-
12S. 

Naphthalene was the most frequently PAH compound detected in groundwater in the 
Production Area. Concentrations ranged from 11 to 26 ppb in MW-IS and MW-2S 
which are located along the bulkhead. Naphthalene has die highest solubility and 
lowest log Kô  of the PAH compounds and therefore has the highest mobility in 
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groundwater. Concentrations of PAH compounds in soil were 8.4 ppm (sample SF-
A13-A25) or less. Since PAH compounds are hydrophobic to strongly hydrophobic 
(Appendix 5-A, Section A. 1.1.2),these compounds tend to adsorb to soils and 
therefore have low migration potentials. -Therefore, -high concentrations of PAHs in 
soils are expected only in close proximity to source areas. PAH compounds were not 
detected in the deep overburden aquifer which is also consistent with the low 
mobility of these compounds in groundwater. 

Benzyl alcohol was detected in MW-14S at a concentration of 140 ppb. Benzyl 
alcohol is relatively mobile in groundwater and will migrate toward the Pawmxet 
River. No detectable concentrations of benzyl alcohol were reported in soils. 

Irgasan DP-300 was detected in the shallow overburden aquifer in the area of 
SWMU-11. Information on the physical and chemical properties of Irgasan is 
limited; however, this compound is characterized as having a low vapor pressure and 
a high molecular weight. This indicates that Irgasan has limited potential to volatilize 
and will have a low solubility and strong potential to adsorb to soil. The elevated 
concentration of this compound in MW-14S is likely due to a cosolvent effect as a 
result of the high concentrations of toluene, ethylbenzene, and xylenes in conjunction 
with the detection of high concentration of VOCs in this monitoring well. The 
dissolution of an organic compound in an organic solvent; such as a non-aqueous 
phase liquid or free product present in the subsurface, can often result in higher 
concentrations in groundwater than would normally be expected based solely on the 
compounds solubility. This process is known a cosolvency. Irgasan is not expected to 
exhibit significant mobility in groundwater in the absence of cosolvents. 

5.3.1.3 PCBs 

PCB compounds were detected in MW-12S at a maximum concentration of 30 ppb 
(Aroclor 1260), and in MW-5S at 1.7 ppb (Aroclor 1248). Soil sampling results 
indicated PCB concentrations as high as 4500 ppm (Aroclor 1248). PCBs are 
strongly hydrophobic compounds which have extremely limited mobilities in 
groundwater and low vapor pressures. Therefore, these compounds have a high 
affinity to adsorb to soils and a low mobility in groundwater which is consistent with 
the groundwater and soil sampling results. In addition, PCBs are more likely to 
dissolve in organic solvents than in water due to their hydrophobic nature and 
therefore would be strongly influenced by the presence of cosolvents. The detection 
of PCBs in MW-12S is probably the result of cosolvency due to the presence of 
NAPL in this well and is therefore not a valid representation of the tme 
concentration of PCBs in the groundwater. PCBs adsorbed to soil/sediment particles 
may also be reported in unfiltered groundwater samples. PCBs are not expected to 
exhibit significant mobility in groundwater. 
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5.3.1.4 Pesticides 

Pesticides were detected in the soils and groundwater at trace concentrations. 
"Pesticides detected inchided gamma-chlordane, endrin-aldehyde,-and delta- and -.. 
gamma-BHC. All pesticides were present in groundwater at concentrations less than 
5 ppb. Pesticides in soils were present at concentrations less that 1 ppm. These 
compounds are expected to adsorb to soils, and exhibit limited mobility in 
groundwater. 

5.3.1.5 Herbicides 

Herbicides were detected at only trace concentrations in soils and groundwater with 
1.4 ppb of 2,4-D in groundwater and less than 1 ppm in soils. 

5.3.1.6 Dioxins / Furans 

Only trace concentrations of dioxins and ftirans were detected in soils (< 1 ppb) and 
groundwater (0.003 ppb). 

5.3.1.7 Inorganics / Metals 

Metals and inorganics detected in the shallow and deep overburden aquifers included 
arsenic, chromium, calcium, iron, magnesium, sodium, and manganese. The 
groundwater has been characterized as a calcium bicarbonate type water based on 
water quality analysis. Therefore, concentrations of calcium, magnesium, and sodium 
are likely the result of the dissolution of natural minerals present in the aquifer 
matrix (i.e.,calcite, dolomite). Maximum concentrations of arsenic and iron are 
higher in the deeper aquifer than the shallow aquifer. In addition, reported 
concentrations are comparable with background water concentrations with the 
average background concentrations of 34,388 and 21.16 ppb for iron and arsenic 
respectively. Average concentrations in the Production Area for iron and arsenic are 
23,898 and 19.85 ppb. Higher background concentrations indicate that the presence 
of iron and arsenic is likely the result of the oxidation of sulfide minerals present in 
the bedrock and alluvial material (i.e.,arsenopyrite, pyrite). This conclusion is 
further supported by similar concentrations in the deep overburden aquifer and the 
shallow system (26,319 ppb for iron and 17.36 ppb for arsenic). The concentration of 
total chromium is greater than dissolved chromium which suggests that the 
predominant mass of chromium is in the trivalent form. This indicates that the redox 
potential of the groundwater is moderately oxidizing but below the Cr"̂ * / Cr"̂ ' 
boundary. This indicates that chromium present in the groundwater is likely to 
precipitate from solution, limiting its mobility in groundwater. 
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5.3.1.8 Production Area Summarv 

Based on the available information, VOCs have the highest potential to migrate in 
the groundwater and ultimately discharge to the river.- Geological and hydrological 
information in conjunction with the distribution of VOCs indicate that chemicals 
present in the deep overburden aquifer are the result of the vertical migration of 
chemicals from the shallow aquifer due to the presence of the Sand/Gravel unit and 
the downward hydraulic gradients south of MW-1 OS/D. Chemicals present in both 
the shallow and deep overburden aquifers will ultimately discharge to the Pawmxet 
River. The remaining organic chemical groups consist of hydrophobic chemicals 
which have little potential to migrate in the groundwater and therefore are unlikely 
to migrate to the river. Naphthalene is an exception since it has a higher water 
solubility and lower log Kow than SVOCs in general. Elevated concentrations of 
PCBs and Irgasan in groundwater are likely the result of cosolvent effected due to 
high concentrations of VOCs in MW-14S. 

The presence of inorganics (calcium, magnesiuiri, sodium, and potassium) in the 
groundwater are apparently the result ofthe dissolution of naturally occurring 
minerals in the bedrock and alluvium. The presence of iron and arsenic is most 
likely the result of the oxidation of sulfide minerals in the bedrock and alluvium due 
to their ubiquitous nature in the shallow and deep overburden aquifers. Chromium 
present in the groundwater is predominant in the solid form since total 
concentrations exceeded dissolved concentrations. This suggests that chromium is 
precipitating out of the groundwater in the Cr"̂ ^ form. 

5.3.2 Waste Water Treatment Area 

The Waste Water Treatment Area consists of SWMU-10 (Waste Water Pipeline 
Break) and SWMU-12 (Waste Water Treatment Plant). A detailed description of 
these sources is presented in Section 3.0. 

The major chemical migration pathways in the Waste Water Treatment Area are the 
same as the Production Area except that vertical migration of groundwater to the 
lower aquifer unit is unlikely since the confining Silt unit is continuous across this 
area. Therefore, mobile chemicals which penetrate the surficial soils will migrate 
horizontally in the shallow overburden aquifer and discharge to the Pawtuxet River. 
The dominant chemicals detected in the groundwater of the Waste Water Treatment 
Area are the Fingerprint compounds which include Irgasan DP-300, Propazine, 
Tofranil, and Tinuvin 328. The dominant chemicals in soils included 
trichlorodibenzofuran, SVOCs, VOCs, PCBs (<lppm), herbicides, and pesticides. 
Inorganic constiments above background include calcium, copper, potassium, and 
zinc. The soil gas survey indicated detectable levels of VOCs including toluene, 
ethylbenzene, xylenes, and chlorobenzene. 
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5.3.2.1 Volatile Organics 

VOCs including ethylbenzene, toluene, xylenes, and chlorobenzene, were present in 
• the shallow-groundwater,- soil,-and soil gas inthe vicinity of SWMU-12.- The reported--

presence of these compounds in all three media is consistent with the physical and 
chemical properties of these chemicals as discussed in Section 5.3.1. Aqueous phase 
chemicals present in the shallow overburden aquifer will migrate toward and 
ultimately discharge to the Pawtuxet River. 

5.3.2.2 Semi-Volatile Organics 

SVOCs detected in the Waste Water Treatment Area include PAHs, phenols, and 
fingerprint compounds (Irgasan DP-300). SVOCs were detected in higher 
concentrations in the soils than in groundwater which is consistent with the strong 
potential that these chemical have to adsorb to soils. These chemicals include 
dibenzo(a,h) anthracene and fluorene which have log K<,w values of 6.8 and 4.2 
respectively. SVOCs detected in groundwater include the more soluble constituents, 
primarily naphthalene and aniline. Naphthalene was detected in MW-7S, MW-9S, 
MW-15S, and MW-15D. A trace amount of naphthalene (12 ppb) was detected only 
once in the deep groundwater aquifer. The presence of naphthalene in the deep 
overburden aquifer was not verified in subsequent sampling events. Aniline was 
detected in MW-15S at concentrations of 76 ppb and 86 ppb. Aniline is soluble in 
groundwater and will migrate in groundwater with only minor retardation. Bis(2-
ethylhexyOphthalate was also detected once in MW-15D at a concentration of 130 
ppb. This result is likely a laboratory artifact since this result was not reproduced in 
subsequent sampling events. In addition, bis(2-ethylhexyl)phthalate is strongly 
hydrophobic and therefore unlikely to migrate significant distances in groundwater. 

5.3.2.3 PCBs 

PCBs were not detected in groundwater. Only low concentrations (<lppm) were 
detected in soils. PCB are strongly hydrophobic and therefore have a strong affinity 
for soils. No substantial migration of PCBs from the Waste Water Treatment Area is 
expected. 

5.3.2.4 Pesticides 

Pesticides detected in the Waste Water Treatment Area included chlordane detected 
twice at concentrations of 19 ppm and 2.1 ppm in soil with trace concentrations of 
endrin aldehyde (1.6 ppb), and alpha-chlordane (1.2 ppb) in groundwater. Chlordane 
was detected in shallow and deep soils at concentrations of 19 ppm and 2.1 ppm, 
respectively. Chlordane is a strongly hydrophobic chemical and therefore is present 
predominantly in the soil phase and will be strongly retarded in the aqueous phase. 
No specific chemical or physical property information was available for endrin 
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aldehyde, however, based upon properties of other chemicals in this class, its mobility 
is expected to be limited. Based upon the low concentrations detected and limited 
mobility of these compounds, no significant transport of pesticides from the Waste 

• -Water-Treatment Area is expected. - - - - - .. -

5.3.2.5 Herbicides 

Herbicides were not detected in shallow or deep soil samples. The only herbicide 
detected in groundwater was dinoseb (0.038 ppb). The presence of this chemical is 
likely the result of agricultural land use in this area. Dinoseb is strongly hydrophobic 
and therefore is not expected to exhibit significant mobility in groundwater. 

5.3.2.6 Dioxins / Furans 

Trichlorodibenzofuran was detected in the soils at a concentration of 120 ppm. This 
chemical is strongly hydrophobic and therefore will strongly adsorb to soils. It is not 
expected to migrate to groundwater or exhibit significant mobility in groundwater. 

5.3.2.7 Inorganics / Metals 

Inorganic chemicals and metals in the Waste Water Treatment Area are present 
below background concentrations. Metals present in the shallow and deep soil 
samples (copper, zinc, arsenic) are likely present as solid phase or adsorbed since 
these chemicals were not detected in the shallow overburden aquifer. 

5.3.2.8 Waste Water Treatment Area Summary 

The transport of chemicals in the Waste Water Treatment Area is similar to the 
Production Area with VOCs representing the most mobile chemicals , however, 
VOCs were detected a lower concentrations in the Waste Water Treatment Area 
than in the Production Area.. These VOCs will ultimately discharge to the river. 
However, vertical transport to the deep overburden aquifer is limited due to the 
continuous nature ofthe Silt unit between the shallow and deep overburden aquifers 
in this portion of the site. 

5.3.3 Warwick Area 

The Warwick Area is located south of the Pawtuxet River and consists of 5 SWMUs 
(SWMU-1,-5,-6,-9,and -11). Chemicals detected inthe groundwater ofthe Warwick 
Area include VOCs, trace levels of SVOCs, pesticides and herbicides, with above 
background levels of inorganic constituents such as calcium, zinc, barium, and arsenic. 
Soil constituents include VOCs, SVOCs, PCBs, and pesticides, with trace levels of 
herbicides and dioxins/furans. Inorganic constituents in the soils include cobalt, 
barium, cadmium, chromium, copper, nickel, zinc, and arsenic. VOCs were the only 
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constituents detected in the soil gas. 

The Silt unit is continuous across the Warwick Area, separatmg the shallow and deep 
(Overburden. The shallow groundwater flows towards the-Pawtuxet River. Mobile 
chemicals which reach groundwater in the shallow overburden will discharge to the 
river. Vertical migration of chemical constituents to the lower groundwater is 
unlikely due to the presence of the Silt unit. 

5.3.3.1 Volatile Organics 

No VOCs were detected in shallow soil samples in the Warwick Area. Samples 
taken from deep soils (2 to 4 feet bgs) indicated 510 ppm of chlorobenzene and 100 
ppm of toluene in the vicinity of SWMU-5. VOC chemicals detected in the 
groundwater of the Warwick Area included chlorobenzene at concentrations up to 
3,500 ppb and carbon disulfide at a concentrations of 920 ppb. These chemicals were 
associated with SWMU-5 and were detected in MW-llS. Carbon disulfide was 
detected in only one groundwater sampling event. 

The VOCs present in soils will tend to leach downward to groundwater with 
infiltrating rainfall. No significant volatilization to the atmosphere is expected 
because VOCs were not in surface soils. Some volatilization from subsurface soils 
into the soil gas, with subsequent lateral transport may also occur. In the 
groundwater, chlorobenzene and carbon disulfide will exhibit some retardation due to 
their moderate hydrophobicity. However, these compounds will migrate with 
groundwater, ultimately discharging to the Pawtuxet River. 

5.3.3.2 Semi-Volatile Organics 

Trace concentrations of Propazine, Tinuvin, PAHs, and phthalates were detected in 
the shallow groundwater ofthe Warwick Area. Naphthalene (up to 32 ppm), bis(2-
ethylhexyl)phthalate (up to 160 ppm) and di-n-octyl phthalate (up to 89 ppm) were 
detected in soils in the area of SWMU-5. No SVOCs were detected in tiie vicinity of 
SWMU-9 or SWMU-16. These compounds are expected to exhibit generally low 
mobility in soil and groundwater, with the exception of naphthalene, which is 
moderately mobile. The low reported groundwater concentrations, combined with 
the low mobility of these compounds, indicate little potential for significant transport 
of SVOCs from the Warwick Area in groundwater. 

5.3.3.3 PCBs 

PCB concentrations of 36 ppm for Aroclor 1254 and 160 ppm for Aroclor 1248 were 
, detected in shallow soil samples in the vicinity of SWMU-5. No PCBs were detected 
in the groundwater of the Warwick Area which is consistent with the strong tendency 
for PCBs to adsorb to soils. Significant migration of PCBs from the Warwick Area is 
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not expected. 

5.3.3.4 Pesticides 

Only trace concentrations of organochlorine pesticides were detected in the shallow 
groundwater. Concentrations of methoxychlor (up to 2,200 ppm) were detected in 
the shallow and deep soils in the area of SWMU-5. Methoxychlor is strongly 
hydrophobic and therefore will strongly adsorb to the soils and exhibit little or no 
tendency to leach to groundwater. The low groundwater concentrations, combined 
with the low mobility of these compounds, indicates that the potential for transport of 
these compounds from the Warwick Area is minimal. 

5.3.3.5 Herbicides 

Only trace concentrations of herbicides were detected in the soils and groundwater of 
the Warwick Area. No substantial transport of these compounds is expected. 

5.3.3.6 Dioxins / Furans 

No dioxins or furans were detected in the soils and groundwater of the Warwick 
Area. 

5.3.3.7 Inorganics / Metals 

Elevated metals concentrations appear to be ubiquitous across this area with above 
background concentrations of cobalt, barium, cadmium, chromium, copper, nickel, 
zinc, and arsenic. Of these metals, arsenic and chromium have the highest potential 
to migrate in groundwater. However, as discussed in Section 5.3.1.7for the 
Production Area, arsenic in the groundwater and soils is likely the result of the 
oxidation of naturally occurring sulfide minerals such as arsenopyrite. Chromium is 
present mostly in the reduced form and therefore is likely to precipitate from 
solution. Cobalt, cadmium, copper, barium, nickel, and zinc will have a strong 
tendency to precipitate as insoluble minerals or to adsorb to soils and other minerals 
present on the alluvium. Therefore, these metals are not likely to migrate 
significantly in groundwater. 

5.3.3.8 Warwick Area Summarv 

The major chemical migration pathway in the Warwick Area is the migration of 
moderately mobile chemicals, mostly VOCs, in the shallow overburden aquifer 
ultimately discharging to the Pawtuxet River. Vertical migration to the deep 
overburden aquifer in limited due to the continuous nature of the Silt unit dividing 
the shallow and deep overburden aquifers. 
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5.4 DEGRADATION OF CHEMICAL OF CONCERN 

A summary ofthe chemicals present at the site and their potential to degrade both 
biologically and abiologically is summarized in Table 5.2. Degradation potential for,-
the organic chemicals present in the soils and groundwater is chemical specific and 
cannot be quantified. However, general conclusions can be made based on the 
dominant chemicals of concem and the general geochemical environment. 

Basic anion/cation analysis ofthe shallow and deep groundwater indicates that the 
groundwater is predominately a calcium bicarbonate type of water (see RFl Interim 
Report dated November 1991). Sulfate makes up approximately 30 percent of the 
major anions which naturally occur in groundwater. This indicates that sulfate 
reducing conditions do not exist in the shallow and deep overburden aquifers. 
Therefore, the geochemical environment is mostly an oxidizing environment. This is 
consistent with the hydrogeology which indicates that active recharge to the shallow 
overburden aquifer occurs as a result of infiltration from the surface. Based on this 
information, aerobic biodegradation is likely to be the major degradation process 
occurring at the site. The major chemicals detected in groundwater and soils were 
VOCs which have the highest potential to migrate through the groundwater and 
discharge to the Pawtuxet River. The dominant VOCs detected on the Site (toluene, 
ethylbenzene, xylenes, and chlorobenzene) also have the potential to aerobically 
degrade. However, these chemical tend to completely degrade to CO2 and water; 
therefore, degradation caimot be confirmed based on the detection of daughter 
products. 

5.5 PAWTUXET RIVER 

Evaluation of the site geology and hydrogeology indicates that the Site groundwater 
discharges directly to the Pawtuxet River. Mobile chemicals (VOCs) present in the 
groundwater will ultimately discharge to the river. However, transport and fate 
processes at the groundwater/surface water interface will act to further attenuate 
chemicals. Abiotic processes such as photolysis and volatilization will result in the 
attenuation of chemicals reaching the river. Biodegradation rates of VOCs is 
expected to be much higher in the river than in groundwater. Riverbed sediments 
typically have higher organic carbon contents than the alluvial material in the shallow 
and deep overburden aquifers due to the higher biomass in the river than in the 
groundwater. Therefore, organic compounds will have a greater tendency to adsorb 
to river sediments. Microbial activity is also higher in the benthic zones of the river 
which will also increase potential biodegradation. Riverbed sediments also tend to 
have a higher cation exchange capacity and attenuation potential for inorganics and 
metals. 
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5.6 CONCLUSIONS 

The assessment of the fate and transport of the chemicals of concem at the site 
indicate that VOCs have the-highest mobility ofthe chemical groups identified. -
Therefore, these chemicals have the highest potential to migrate to the groundwater 
and discharge to the Pawtuxet River. Chemicals present in the groundwater in the 
Waste Water Treatment Area and the Warwick Area were present in the shallow 
groundwater and not in the deep groundwater. VOCs were present in both the 
shallow and deep groundwater in the Production Area. VOCs present in the deep 
aquifer in the Production Area are the result of downward vertical groundwater 
gradients as well as the presence of the Gravelly Sand unit which cormects the 
shallow and deep aquifers. 

Most SVOCs, PCBs, pesticides, herbicides, and dioxins/furans were present 
predominantly in the soils due to their strongly hydrophobic nature. Therefore, these 
chemicals are not expected to leach appreciably from the soils. Naphthalene, aniline, 
and benzyl alcohol, have high mobilities relative to the other SVOCs and may 
migrate with groundwater and ultimately discharge to the Pawtuxet River. 
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Table 5-1. Physical and Chemical Properties 

VOLATILE ORGANICS 
HALOGENATED 

1,1,1 -TRICHLOROETHANE 
1,1 -DICHLOROETHANE 
CHLOROBENZENE 
CHLOROEfHANE 
CHLOROFORM 
lODOMETHANE 
METHYLENE CHLORIDE 
TRANS-1,2-DICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TETRACHLOROETHENE 
TRICHLOROETHENE 
VINYL CHLORIDE 

AROMATICS 
BENZENE 
ETHYLBENZENE 
M&P-XYLENE 
O-XYLENE 
STYRENE 
TOLUENE 

KETONES/ALDEHYDES 
2-BUTANONE 
ACETONE 

OTHER VOLATILE ORGANICS 
CARBON DISULHDE 
N-OCTANE C 

DIRECT INJECTION VOAS 
1,4-DIOXANE 

SEMI-VOLATILE ORGANICS 
BASE NEUTRALS 

PAHs 
2-METHYLNAPTHALENE 
7,12-DIMETHYLBENZ( A)ANTHRACENE 
ACENAPTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G,H,I)PERYLENE 
BENZO(K)FLUORANTHENE 
CHRYSENE 
DIBENZ(A,H)ANTHRACENE 
DIBENZOFURAN 
FLUORANTHENE 
FLUORENE 
INDENO( 1,2,3-CD)PYRENE 
NAPTHALENE 

VAPOR 
PRESSURE 

(tnniAlg) 

123.7 @25C 
227 @ 25 C 
11.9 @25C 
1000 @20C 
246 @ 25 C 
400 @ 25C 
435 @ 25C 
340 @ 25 C 
802 @ 25C 

18.49 @25C 
69 @ 25 C 

2660 @ 25C 

95 @ 25 C 
9.53 @ 25C 

8.28-8.74 @ 25 C 
6.6 @ 25 C 
6.6 @ 25C 

28.4 @ 25 C 

90.6 @ 25 C 
231 @25C 

297 @ 20 C 
11 @ 20C 

38 @ 25C 

NA 
NA 

1.55x10-3 
2.90x10-2 
1.95x10-4 
5x 10-9 
5x 10-9 
5x 10-7 

1.03x10-10 
5x10-7 
1x10-11 
l.OxIO-10 

NA 
1 X 10-6 
7.1x10^ 
I.OxIO-10 

.082 @ 25C 

Henry's Law 
Constant 

(atm-cu.melcr/mole) 

8.0x10-3 
5.87 X 10-3 
3.45x10-3 
8.48x10-3 

4.35 X 10-3 
5.34x10-3 
2.68x10-3 
0.00672 
0.097 

1.49x10-2 
1.03x10-2 

• 1.07x10-2 

5.43x10-3 
8.44x10-3 
5.1x 10-3 
5.1 X 10-3 
2.81x10-3 

5.94 X 10-3 

1.05 X 10-5 
3.67 X 10-5 

1.4x10-2 
2.5 

4.88x10-6 

NA 
4.4x10-3 
9.20x10-5 
1.48x10-3 
1.02x10-3 
1x10-6 

5.53x10-5 
1.22x10-5 
5.34x10-8 

3.87 X 10-5 
1.05x10-6 
7.33x10-8 

NA 
NA 

6.42x10-5 
6.86x10-8 
4.83x10-4 

Water 
Solubility 

(mgA.) 

347 @ 25C 
5060 @ 25 C 
471.7 @25C 
5740 @ 20C 

7950 
14,000 @ 20C 
13,000 @ 20C 
6300 @ 25 C 
1100@25C 
1503 @ 25C 
1,100 @ 25 C 
2763 @ 25C 

1,791 @25C 
161 @ 25C 

200 
175@25C 
310@25C 
535 @ 25 C 

239,000 
Miscible 

2,100 @ 20 C 
0.66 @ 20C 

miscible 

NA 
NA 
3.42 

3.93 @ 25C 
1.29 @ 25C 
4.4 X 10-2 
3.0x10-3 
1.4x10-2 
7.0x104 

4.3 X 10-3 
1.5x10-3 
5.0x10-4 

59.6 umoles/1 
0.265 
1.69 

5.3x104 
31.7 @ 25C 

Log Kow 
(sec notes) 

2.49 
1.79 
2.84 
1.43 
1.97 
1.69 
1.25 
2.06 
2.53 
34 

2.42 
1.38 

2.13 
3.15 

3.15-3.20 
3.12 
2.95 
2.73 

0.29 
-0.24 

1.84-2.16 
NA 

-0.27 

NA 
6.94 

4 
3.7 

445 
5.61 
6.04 
6.06 
6.51 
6.06 
5.32 
6.8 

4.12 
5.33 
4.2 
6.5 
3.3 

LogKoc 
(sec notes) 

2.28 
1.78 
2.53 
1.52 
1.91 
1.71 
1.39 
1.97 
2.31 
2.94 
2.23 
1.48 

2.02 
2.76 

2.76-2.80 
2.74 
2.61 
2.46 

0.7 
0.32 

1.81-2.05 
NA 

0.3 

NA 
5.49 
3.37 
3.154 
3.69 
4.53 
4.84 
4.85 
5.17 
4.85 
4.32 
5.39 
3.46 
4.33 
3.51 
5.17 
2.87 

Molecular 
Weight 

(g/g mol) 

133.42 
98.96 
112.56 
64.52 
119.39 
141.95 
84.94 
96.94 
137.38 
165.82 
1314 
62.5 

78.11 
106.16 
106.16 
106.16 
104.16 
92.13 

72.1 
58.09 

76.13 
114.23 

88.1 

142.19 
256.33 
154.21 
152.2 
178.22 
228.28 
252.32 
252.3 
276 

252.32 
228.28 
278.35 

NA 
202.26 

116 
276.34 
128.16 

Specific 
Gravity 

@ 20 degrees C 
1 

1.35 @20C 
1.174i 

1.113 @ 15.5C 
0.92 @ OC 
1.49 @ 15 C 

2.279 @ 20C 
1.3255 @20C 

1.26 1 
1.494 @ 17C 

1.62, 
1.46' 

.9195 @ 15C 

0.88* 
.8669 @ 29C 

0.86 
0.86 

0.9045 
0.87 

0.85 
0.79 

1.26 
0.7028 @ 20C 

1.033 @20C 

0.994, 
NA 

1.069, 
0.899 
1.25, 
NA 
NA' 
NA • 
NA 
NA' 

1.274 @20C 
NA 
NA, 
1.25' 
NA 
NA 

1.162 

Water Solubility 
Descriplion 

mod. hydrophobic 
mod. hydrophobic 
mod. hydrophobic 
mod. hydrophobic 
mod. hydrophobic 
mod. hydrophobic 
mod. hydrophobic 
mod. hydrophobic 
mod. hydrophobic. 
mod. hydrophobic 
mod. hydrophobic 
mod. hydrophobic 

mod. hydrophobic 
mod. hydrophobic 
mod. hydrophobic 
mod. hydrophobic 
mod. hydrophobic 
mod. hydrophobic 

hydrophilic 
hydrophilic 

mod. hydrophobic 
hydrophobic 

hydrophilic 

NA 
strongly hydrophobic 

hydrophobic 
mod. hydrophobic 

hydrophobic 
strongly hydrophobic 
strongly hydrophobic 
strongly hydrophobic 
strongly hydrophobic 
strongly hydrophobic 
strongly hydrophobic 
strongly hydrophobic 

hydrophobic 
strongly hydrophobic 

hydrophobic 
strongly hydrophobic 

mod. hydrophobic 
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Table 5-1. Physical and Chemical Properties 

PHENANTHRENE 
PYRENE 

PHTHALATES 
BIS(2-ETHYLHEXYL)PHTHALATE C 
BUTYLBENZYLPHTHALATE 
DIETHYLPHTHALATE 
DIMETHYLPHTHALATE 
DI-N-BUTYLPHTHALATE 
DI-N-OCTYLPHTHALATE 
i HALOGENATED 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4^D1CHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
2,2'-OXYBIS( 1 -CHLOROPROPANE) 
3.3'-DICHLOROBENZIDINE 
4-CHLOROANlLlNE 
BIS(2-CHLOROETHOXY)METHANE 
BIS(2-CHLOROETHYL)ETHER 

OTHER BASE NEUTRALS 
ACETOPHENONE C 
ANIUNE C 
1,1-BIPHENYL 
2-NrrROANILINE 
3,3'-DIMETHYLBENZIDINE 
DIPHENYLAMINE 
NM-ROBENZENE 
N-NFTROSODIMETHYLAMINE 
N-NIIRO-DI-N-PROPYLAMINE 
PHENACETIN 
P-PHENYLENEDIAMINE 

ACID EXTRACTABLES 
PHENOLS 

2-CHLOROPHENOL 
2-METHYLPHENOL 
Z-NTTROPHENOL 
3-CHLOROPHENOL 
3-MbT-HYLPHENOL 
4-METHYLPHENOL 
4-NM-ROPHENOL 
4-CHLORO-3-METHYLPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,6-DlCHLOROPHENOL 
3-METHYLPHENOL C 
4-METHYLPHENOL C 
PENTACHLOROPHENOL 
PHENOL 

OTHER ACID EXTRACTABLES 

VAPOR 
PRESSURE 

(mm/Hg) 
6.8x10-4 

6.85 X 10-7 

2x10-7 
8.6x10-6 @ 20C 

3.5x10-3 
1.65x10-3 @25C 
1.4x10-5 @25C 

1.0@20C 
2.3 @ 25C 
1.76 @25C 
.29 @ 25C 

0.85 @ 20C 
4.2x10-7 @ 25C 

.025 @ 25C 

1.55 @ 25C 

I.0@ I5C 
.489 @ 25C 

NA 
NA 

NA 
.I5@20C 

NA 

NA 
NA 

1.42 @25C 
.31 @ 25C 
.20 @ 25C 
.119@25C 
.143 @ 25C 
.13 @ 25C 

.001 @ 25C 
NA 
NA 

.098 @ 25C 
NA 

0.04 @ 20C 
0.04 @ 20C 

.00011 @25C 
.524 @ 25C 

Henry's Law 
Constant 

(atm-cu.meter/mole) 
1.59x10-4 
5.04x10-6 

8.0x10-8 
1.3x10-6 

1.14x10-6 
I.IxlO-7 
4.6x10-7 

.0012 @ 20C 

.0018 @20C 

.0015 @ 20C 
1.42x10-3 
1.13x10-4 

4.5x10-8 @ 25C 
1.07x10-5 

2.86x10-4 

2.87x10-5 
34x10-6 

NA 
NA 

NA 
2.44x10-5 

NA 

NA 
NA' 

5.6x10-7 
1.6x10-6 
3.5x10-6 
5.6x10-7 
8.7x10-7 
9.6x10-7 
3.31x10-8 

NA 
NA 

6.3x10-7 @ 8C 
NA 

2.42x10-7 
2.38x10-7 
2.75x10-6 
3.97x10-7 

Water 
Solubility 

(mg/L) 
1 

0.132 

1.3 
2.69 @ 25C 

1,080 
4000 @ 25C 
11.2 @25C 

100@20C 
111 @ 20C 
87 @ 25C 

48.8 @ 20C 
1700 

3.1 @25C 
3900 

1020 @ 20C 

5500 
36,070 @ 25C 

7.5 @ 25C 
1260 @ 25C 

300 @ 25C 
1900 @ 20C 

miscible 

NA 
8000 @ 24C 

28 @ 25C 
30,800 @ 40C 
1060 @20C 

26,000 @ 25C 
23,000 @ 25C 
22,600 @ 40C 
11,300 @20C 

NA 
4600 @20C 
6200 @ 25C 

NA 
: 23,500 @ 20C 

24,000 @ 40C 
I4@20C 

87,000 @ 25C 

Log Kow 
(see notes) 

4.46 
4.88 

5.3 
4.91 
2.24 
1.56 
4.72 

3.38 
3.6 

3.52 
4.02 
2.1 
3.51 
1.83 

1.29 

1.58 
0.9 

3.164.09 
1.43-1.83 

3.22-3.50 
1.85 
NA 

NA 
NA 

2.15 
1.95 
1.79 
2.5 
1.96 
1.94 
1.91 
3.1 
NA 
2.3 
NA 

1.96-2.01 
1.92-1.94 

5.12 
1.46 

LogKoc 
(see notes) 

3.79 
4 

4.31 
4.03 
2.1 
I.6I 
3.89 

2.92 
3.08 
3.02 
3.38 

2 
3.02 
1.81 

1.42 

1.63 
1.14 

2.77-343 
1.52-1.81 

2.81-3.01 
1.82 
NA 

NA 
NA 

2.04 
1.89 
1.78 
2.29 
1.9 
1.89 
1.87 
2.72 
NA 
2.15 
NA 

1.90-1.94 
1.87-1.89 

4.18 
1.54 

Molecular 
Weight 

(g/g mol) 
178.22 
202.26 

390.54 
312.39 
222.23 
194.2 

278.34 

147.01 
147.01 
147.01 
181.46 

171 
253.13 
127.58 

143.02 

120.1 
93.12 
154.2 

138.12 

169.23 
123.11 

NA 

179.21 
108.14 

128.56 
108.15 
139.11 
128.56 
108.15 
108.13 
139.11 
142.6 
163.01 
122.16 

163 
108.13 
108.13 
266.35 
94.11 

Specific 
Gravity 

@ 20 degrees C 
1.025' 
1.27 

0.99 
1.116@25C 
1.120 @25C 
1.189@25C 

1.0465 

1.307 @20C 
1.288 @20C 

1.4581 @20.5C 
1.454 @25C 

1.1135 @20C 
NA 

1.427 

1.22 @20C 

1.03 
1.02 @20C 

1.041 
1.442 @ 20C 

1.159 
1.205 @ 25C 
1.048 @20C 

NA 
NA 

1.256 @25C 
1.034 @20C 
1.495 @20C 

1.245. 
1.034 @20C 
1.034 @20C 
1.270 @ 120C 

NA 
1.383 @ 60C 

NA 
NA 

1.038 @20C 
1.0347 @20C 

1.978 
1.072' 

Water Solubility 
Description 
hydrophobic 
hydrophobic 

strongly hydrophobic 
strongly hydrophobic 

mod. hydrophobic 
mod. hydrophobic 

hydrophobic 

mod. hydrophobic 
mod. hydrophobic 
mod. hydrophobic 

hydrophobic 
mod. hydrophobic 
mod. hydrophobic 
mod. hydrophobic 

mod. hydrophobic 

mod. hydrophobic 
hydrophilic 

mod. hydrophobic 
mod. hydrophobic 

mod. hydrophobic 
mod. hydrophobic 

hydrophilic 

NA 
mod. hydrophobic 

mod. hydrophobic 
mod. hydrophobic 
mod. hydrophobic 
mod. hydrophobic 
mod. hydrophobic 
mod. hydrophobic 
mod. hydrophobic 
mod. hydrophobic 
mod. hydrophobic 
mod. hydrophobic 

NA 
mod. hydrophobic 
mod. hydrophobic 

strongly hydrophobic 
mod. hydrophobic 
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Table 5-1. Physical and Chemical Properties 

2-CYCLOHEXENE-1 -OL 
2-CYCLOHEXENE-1-ONE 
BENZYL ALCOHOL C 
BUTAZOLIDIN 
O-TOLUIDINE C 

FINGERPRINT COMPOUNDS 
IRGASAN DP-300 
PROPAZINE 
•RNUVIN 327 C 
TINUVIN 328 
TOFRANIL 

PCBS 
PCBs (generic) 
PCB-1248 
PCB-1254 
PCB-1260 

ORGANOCHLORINE 
PESTICIDES 

4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
ALDRIN 
ALPHA-BHC 
ALPHA-CHLORDANE 
BETA-BHC 
CHLOROBENZILATE 
DELTA-BHC 
DIFIDRIN 
ENDOSULFAN 1 
ENDOSULFAN II 
ENTOOSULFAN SULFATE 
ENDRIN 
ENDRIN ALDEHYDE 
GAMMA-BHC (Lindane) 
GAMMA-CHLORDANE 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
ISODRIN 
KEPONE 
METHOXYCLOR 

ORGANOPHOSPHORUS 
PESTICIDES 

DISULFOTON 
DIMETHOATE 
ETHYL PARATHION 
FAMPHUR 
MbTYL PARATHION 
PHORATE C 
SULFOTEPP C 

VAPOR 
PRESSURE 

(mm/Hg) 

Henry's Law 
Constant 

(atm-cu.melcr/mole) 
SUSPECTED LAB CONTAMINANT 
SUSPECTED LAB CONTAMINANT 

1.0@58C' 
NA 

0.1 @ 20C 

4xlO-6@20C 
1.3 X 10-7 @25C 

8.0x10-9 

7.7x10-5 
4.94x10-4 
4.30x10-5 
4.05x10-5 

1.89x10-6 
6.50x10-6 
5.05x10-3 
3.75x10-5 

4.50x10-5 @ 25C 
4.6x10-4 
2.8x10-7 
2.2x10-6 
1.7x10-5 

3.75x10-6 @ 20C 
I.OxlO-5 @ 25C 
1.0x10-5 @25C 

3.0x10-6 @ 20C 

5.57x10-5 @ 25C 

4.0x104 @ 25C 
1.95x10-5 

NA 
3.0x10-7 

1.43x10-6 @25C 

1.8x104 @ 20C 
5.1x10-6 @25C 

9.65x10-6 
NA 

9.6x10-6 @ 20C 
84x10-4 @ 20C 
1.7x104 @ 20C 

4.0x10-6 
NA 

9.4x10-7 

1.32x10-8 @25C 
3.77 xlO-5 

1.07x10-3 
3.5x10-2 
2 .0x104 
7.1x104 

7.96x10-6 
6.80x10-5 
5.13x10-4 
.496x10-3 
1.06x10-5 
8.6x104 

4.47x10-7 
7.24x10-8 
2.07x10-7 

5.8x10-5 @ 25C 
1.12x10-5 
1.12x10-5 

7.52x10-6 

2.92x10-6 @ 25C 
1.3x10-3 @25C 

1.48x10-3 
3.2x10-5 

NA 
2.5x10-8 

1.58x10-5 @25C 

3.99x10-6 @ 20C 
6.15x10-11 
5.65x10-7 

NA 
1.0x10-7® 20C 

5.82x10-6 
2.89x10-6 

Water 
Solubility 

(mgA,) 

35,000 @ 20C 
700-2200 @ 22C 

15,000 @25C 

3@20C 
1.0x104 

3.1x10-2 
5.0x10-2 

0.057 @ 24C 
0.08 @ 24C 

0.16 @ 24C 
0.04 @ 20C 

5.0x10-3 
.02@20C 
2.0 @ 20C 
0.1 @ 25C 

0.24 
13@20C 

314 
.17@20C 
.51 @ 20C 
.45 @ 20C 

2.5x10-3 @ 25C 

7.3 

0.18 
0.2 

Insoluble 
7.6 @ 25C 
.045 @ 25C 

16.3 @ 20C 
25,000 @21C 

6.54 @ 24C 
NA 
50 
50 
25 

Log Kow 
(see notes) 

1.1 
NA 

1.29-1.32 

3.01 
5.76 

6.04 
6.11 
6.33 
6.91 

6.2 
4.28-5.69 

6.19 
6.5 
3.8 

5.54 
3.9 

4.36 
4.1 

4.32 
3.83 
3.83 

4.56 

3.61 

5.27 
5.4 
NA 
4.5 

4.68-5.08 

4.02 
.50,.78 
3.83 
NA 
2.86 
NA 
NA 

LogKoc 
(see notes) 

1.28 
NA 

1.42-1.44 

2.66 
4.64 

4.84 
5.64 
5.01 
6.47 

4.95 
3.57-4.59 

4.97 
5.17 
3.23 
448 
3.3 
3.63 
3.44 
3.6 

3.25 
3.25 

3.77 

3.09 

4.28 
4.38 
NA 
3.73 

3.86-4.15 

3.38 
.85,1.05 

3.18 
NA 
2.55 
NA 
NA 

Molecular 
Weight 

(g/g mol) 

108.13 
308.37 
107.15 

289.53 
230.09 
357.9 

328 
288 
328 
370 

320.1 
318 

354.5 
364.93 
290.85 
409.8 
290.85 
325.2 

290.85 
380.93 
406.95 
406.95 

380.9 

290.85 

373.35 
389.4 
364.9 

490.68 
345.65 

274.38 
229.28 
291.27 
325.36 
263.23 
260.4 
322.2 

Specific 
Gravity 

@ 20 degrees C 

' 
1.05 @ 15C 

NA : 
1.04(a>20C 

i 

• 

NA , 
141@25'C 

1.505 @ 15.5C 
1.566 @ 15.5C 

\ 
NA 
NA . 
NA , 
1.7 . 
NA , 

1.57-1.63@15.5C 
NA ; 
NA ; 
NA "' 
1.75 '. 

1.745' 
1.745 

NA 

1.87 

1.57-1.59 
NA 
NA 
NA 
141 

NA 
NA 

1.26 @25C 
NA • 

1.235 @20C 
1.156 @20C 
1.196 @25C 

Water Solubility 
Description 

mod. hydrophobic 
mod. hydrophobic 
mod. hydrophobic 

NA 
mod. hydrophobic 

strongly hydrophobic 

strongly hydrophobic 
strongly hydrophobic 
strongly hydrophobic 
strongly hydrophobic 

strongly hydrophobic 
strongly hydrophobic 
strongly hydrophobic 
strongly hydrophobic 

mod. hydrophobic 
strongly hydrophobic 

mod. hydrophobic 
strongly hydrophobic 
strongly hydrophobic 
strongly hydrophobic 

mod. hydrophobic 
mod. hydrophobic 

strongly hydrophobic 

mod. hydrophobic 

strongly hydrophobic 
strongly hydrophobic 

NA 
strongly hydrophobic 
strongly hydrophobic 

strongly hydrophobic 
hydrophilic 

mod. hydrophobic 
NA 

mod. hydrophobic 
NA 
NA 
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Table 5-1. Physical and Chemical Properties 

THIONAZIN 
HERBICIDF.S 

24-D 
2,4,5-T 
24,5-TP(SILVEX) 
DINOSEB 

DIOXINS AND FURANS 
2,3,7,8-TCDD 
2J,7,8-TCDF 
DCDD 
DCDF 
HXCDF 
OCDD 
PECDD 
PECDF 
HPCDF 
OCDD 
1,2,3,4,6,7,8-HPCDD 
1,2,34,6,7,8-HPCDF 
HPCDD 
HPCDF 
OCDD 
OCDF 
OCDD 
TCDF 
TRCDF (2,3,7,8-TCDD properties used) 

VAPOR 
PRESSURE 

(mm/Hg) 
3.3x10-3 @ 30C 

1.05x10-2 @25C 
<7.5xlO-7@20C 
5.2x10-6 @ 25C 
7.5x10-2 @ 20 

1.7x10-6 

1.7 X 10-6 

Henry's Law 
Constant 

(alm-cu.mcter/molc) 
NA 

1.37x10-10 
8.68x10-9 
1.31x10-8 

5.04x104 @ 20C 

3.6 X 10-3 

3.6x10-3 

Water 
Solubility 

(mgA.) 
NA 

682 @ 25C 
278 @ 25C 
140 @ 25C 
52 (a 25C 

2.0 X 10-4 

2 .0x104 

Log Kow 
(see notes) 

NA 

2.81 
3.13 
341 
3.69 

6.18 

6.18 

LogKoc 
(see notes) 

NA 

2.51 
2.74 
2.95 
3.15 

4.94 

4.94 

Molecular 
Weight 

(g/g mol) 
NA 

221.04 
255.49 
269.51 
240.2 

322 

322 

Specific 
Gravity 

@ 20 degrees C 
NA 

1416 
1.8 
NA 

1.29 @30C 

; 

, 

[ 

Water Solubility 
Description 

NA 

mod. hydrophobic 
mod. hydrophobic 
mod. hydrophobic 
mod. hydrophobic 

strongly hydrophobic 

strongly hydrophobic 

References; 
Howard, Handbook of Environmental Fate and Transport for Organic Chemicals. Volumes I,Il,and III, Lewis Publishers(1990). 
Verscheuren. Handbook of Environmenlal Dala on Organic Chcmlcal.s. Second Edition (1983). 
"Aquatic Fate and Process Data of Organic Priority Pollutants".U.S.EPA -440/4-81-014 (1982). 
"Assessing Human Health Risks from Chemically Contaminated Fish and Shellfish", U.S. EPA No. 503/8-89-002 (1989). 
"Toxicological Profile for Carbon Disulfide, Agency for Toxic Substances and Disease Registry" (draft) 10/90. 
Windholz fEditor!. The Merck Index. Tenth Edition. (1983V 
"Exiremely Hazardous Substances", Superfund Chemical Profiles, Volume I, Noyes Data Corp., (1988). 
Hawlev's Condensed Chemical Dictionarv. Van Nostrand Reinhold Co., (1987). 
"Superfund Public Health Evaluation Manual", U.S. EPA 540/1-86/060 

Notes: 
For some coompounds the Henry's Law Constant was calculated from available vappor pressure and water solubility data. 
Log Koc based on the linear regression relationship established by Schwertzenback: Westall, 1981 log Koc = 0.49 + 0.72 log Kow 
Log Kow = logarithm (base 10) of the octanol/water partition coefficient 
Log Koc = logarithm (base 10) of the organic carbon/water partition coefficient 
NA = Not Available 
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TABLE 5-2 
POTEN1 lAL DEGRADATION MODES AND 
DEGRADATION PRODUCTS 

Chemical Group/Chemical 

•. 

Description 

Abiotic Biodegradation 

Organochlorine Pesticides 

gamma-chlordane (based on alpha and gamma 
chlordane and technical chlordane data) 

delta-BHC (based on alpha and gamma-BHC) 

endrin aldehyde (based on endrin) 

4,4-DDT 

methoxychlor 

Insignificant through hydrolysis, oxidation or 
photolysis. Degradation products not available. 

Significant hydrolysis may occur in basic 
condition. No data on photolysis expected to be 
negligible. Degradation products not available. 

Strong resistance to photolysis and hydrolysis. 
May photo isomerize to endrin ketone. 

Expected to be minimal. 

Hydrolysis, photolysis, oxidation insignificant. 
May undergo rapid photooxidation to anisoin 
and anisil. 

Anaerobic biodegradation favored. Degradation 
products may include: heptachlor, heptachlor 
endo-epoxide. \ 

Anaerobic biodegradation favored. Degradation 
products not available. 

Biodegradation unfavorable. 

Expected to be minimal. 

Anaerobic conditions favored. Degrades to 
dechlorinated methoxychlor (DMDD), mono 
and dihoxydroxy derivatives of methoxychlor 
and DMDD. 

PCBs 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Resistant? 

Resistant? 

Resistant? 

Resistant? 

Resistant? 

Resistant? i 

Organophosphorus Pesticides 

Dimethoate Susceptible to hydrolysis in soils and significant 
hydrolysis in water. Hydrolysis favored as pH 
increases. 

Susceptible to slow aerobic and anaerobic 
degradation. Aerobic conditions favored. 
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TABLE 5-2 
POTENTIAL DEGRADATION MODES AND 
DEGRADATION PRODUCTS 

Chemical Group/Chemical 

; 

Description 

Abiotic Biodegradation 

Herbicides ; 

2,4-D 

2,4,5-T 

2,4,5-TP (silvex) 

Dinoseb 

Primarily resistant to hydrolysis. May be 
susceptible to photolysis. Degradation products 
include 2,4-dichlorophenol. 

Primarily resistant to hydrolysis and oxidation. 
May be susceptible to photolysis. 

Not available. 

Susceptible to photolysis. Degradation products 
not available. 

Susceptible to aerobic and anaerobic 
degradation. Aerobic conditions favored. 

Susceptible to aerobic and anaerobic 
degradation. Aerobic conditions favored. 
Primarily degrades to 2,4,5-trichlorophenol. 
Anaerobically can degrade to di and 
monochlorophenols. I 

Not available. ! 

Susceptible to aerobic and anaerobic 
degradation. Anaerobic conditions favored. 
Degradation products not available. 

Volatile Organics 

chlorobenzene 

carbon disulfide 

Resistant to photolysis, hydrolysis or oxidation. 

Photolysis not significant. Photooxidizes to 
carbon monoxide, carbonyl sulfide, sulfur 
dioxide. 

Susceptible to aerobic and anaerobic 
degradation. Aerobic conditions favored. 
Degradation products include 2-chlorophenol, 
4-chlorophenol. 

Difficult to degrade. 
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TABLE 5-2 
POTENTIAL DEGRADATION MODES AND 
DEGRADATION PRODUCTS 

Chemical Group/Chemical 

ethylbenzene 

toluene 

xylenes 

Description 

Abiotic 

Resistant to hydrolysis. Photolysis considered 
insignificant but may be photooxidized. 

Subject to photooxidation. Will not significantly 
hydrolyze or directly photolyze. 

Not significant source of degradation in soils 
and groundwater. 

Biodegradation 

Biodegrades aerobically and anaerobically. 
Aerobic conditions favored. 

Biodegrades aerobically and anaerobically. 
Aerobic conditions favored. 

Biodegrades aerobically and anaerobically. 
Aerobic conditions favored. 

Semi-Volatile Organics 

benzyl alcohol 

4-chIoroanaline 

chlorophenols 

biben/ofuran 

dichlorobenzenes 

Irgasan DP-300 

PAHs 

phenol 

Not available. 

Susceptible to photooxidation-
to 4-chloronitrobenzene. 

Will not hydrolyze. Susceptible to photolysis. 
Degradation products include pyrocatachol and 
cyclopentadienic acid. 

Not available. 

Degradation through hydrolysis, photolysis and 
oxidation considered insignificant. 

Not available 

Not susceptible to hydrolysis. Susceptible to 
photolysis. 

Not susceptible to hydrolysis. Susceptible to 
photolysis. 

Not available. ', 

Aerobically and chemically degrades via 
mineralization in soils to COj.. 

Susceptible to aerobic, and anaerobic 
degradation. Aerobic conditions favored. 

Susceptible to aerobic and anaerobic 
degradation. Aerobic conditions favored. 

Susceptible to slow aerobic degradation. 

Not available. 

Susceptible to aerobic biodegradation. 

1 

Degrades aerobically and anaerobically. 
Aerobic conditions favored. 
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TABLE 5-2 
POTEN HAL DEGRADATION MODES AND 
DEGRADATION PRODUCTS 

Chemical Group/Chemical 

phthalates 

propazine 

methylphenol 

Tinuvin 327 or 328 

Trichlorobenzene 

Description 

Abiotic 

Hydrolysis, photolysis, photooxidation 
considered slow. 

Not available. 

Will not hydrolyze, subject to photolysis. 

Not available. 

Will not hydrolyze. Photolysis and oxidation 
insignificant. 

Biodegradation 

Susceptible to aerobic biodegradation. 

Not available. 

Susceptible to aerobic and anaerobic 
degradation. Aerobic conditions favored. 

Not available. 

Susceptible to slow aerobic and anaerobic 
degradation. Aerobic conditions favored. 

Dioxins/Furans 

trichlorodibenzofuran or 
2,3,7,8-TCDD 

Susceptible to photolysis, will not hydrolyze. Biodegradation process insignificant. 

References: 

Information garnered from the physical and chemical properties summarized in Table 5-1 and the following references: Howard, Handbook of 
Environmental Fate and Transport for Organic Chemicals. Volumes I, II, and III, Lewis Publishers (1990). 
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TABLE 5-3 
1RANSPORT PROPERTIES 

Chemical Group/Chemical Mobility Volatility Areas Detected 

Organochlorine Pesticides/PCBs 

gamma-chlordane (based on 
alpha-chlordane, gamma-
chlordane, chlordane data) 

delta-BHC 

gamma-BHC 

endrin aldehyde (based on 
endrin) 

4,4'-DDT 

methoxychlor 

Extremely low mobility in GW and 
soil due to strong hydrophobic 
nature, strong tendency to adsorb to 
soil/sediment. 

Extremely low mobility in GW and 
soil due to strong hydrophobic 
nature, strong tendency to adsorb to 
soil/sediment. 

Moderate mobility in GW and soil, 
will adsorb to soil/sediment. 

Limited mobility in GW and soil due 
to hydrophobic nature, tendency to 
adsorb to soil/sediment. 

Extremely low mobility in GW and 
soil due to strong hydrophobic 
nature, strong tendency to adsorb to 
soil/sediment. 

Limited to extremely limited mobility 
in GW and soil due to strong 
hydrophobic nature, strong tendency 
to adsorb to soil/sediment. 

Low vapor pressure and strong 
tendency to adsorb to soil/sediment 
substantially limits volatilization to 
soil gas. Expected to exhibit 
volatility from GW based on 
Henry's Law constant. 

Expected to exhibit low volatility 
from GW and soil. 

Expected to exhibit low volatility 
from GW and soil. 

Expected to exhibit low volatility 
from GW and soil. 

Expected to exhibit limited volatility 
from GW and soil. 

Expected to exhibit low volatility 
from GW and soil. 

Production Area GW and Soil 
Warwick Area GW and Soil 
Waste Water Treatment Area GW and 
Soil 
Background Area Soil 

Production Area GW and Soil 
Warwick Area GW and Soil 
Waste Water Treatment Area GW and 
Soil , 
Background Area; Soil 

Production Area GW and Soil 
Warwick Area GW and Soil 
Waste Water Treatment Area Soil 
Background Area Soil 

Production Area b w and Soil 
Warwick Area Sqil 
Waste Water Treatment Area GW and 
Soil 
Background Area' Soil 

Production Area GW and Soil 
Warwick Area GW and Soil 
Waste Water Treatment Area GW and 
Soil 
Background Area GW and Soil 

Production Area 'Soil 
Warwick Area Soil 
Background Area Soil 
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TABLE 5-3 
TRANSPORT PROPERTIES 

Chemical Group/Chemical Mobility Volatility 

' 

Areas Detected 

PCBs 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Extremely limited mobility in GW 
and soil due to strong hydrophobic 
nature, strong tendency to adsorb to 
soil/sediment. 

Extremely limited mobility in GW 
and soil due to strong hydrophobic 
nature, strong tendency to adsorb to 
soil/sediment. 

Extremely limited mobility in GW 
and soil due to strong hydrophobic 
nature, strong tendency to adsorb to 
soil/sediment. 

Low vapor pressure and strong 
tendency to adsorb to soil/sediment 
substantially limits volatility. 
Expected to exhibit volatility from 
GW based on Henry's Law constant. 

Low vapor pressure and strong 
tendency to adsorb to soil/sediment 
substantially limits volatility. 
Expected to exhibit volatility from 
GW based on Henry's Law constant. 

Low vapor pressure and strong 
tendency to adsorb to soil/sediment 
substantially limits volatility. 
Expected to exhibit volatility from 
GW based on Henry's Law constant. 

Production Area GW and Soil 
Warwick Area Soil 

Production Area Soil 
Warwick Area Soil 
Waste Water Treatment Area Soil 
Background Area Soil 

Production Area GW and Soil 

i 

Organophosphorous Pesticides 

Dimethoate Highly mobile in GW and soil due to 
high solubility, little tendency to 
adsorb to soil/sediment. 

Expected to exhibit little volatil- ity 
from GW or soil. However, loss 
from evaporation on surface soils 
may be significant. 

Production Area GW 
Warwick Area GW 
Waste Water Treatment Area Soil 

Herbicides 

2,4-D Moderate mobility in water and soils 
due to hydrophobic nature, tends to 
adsorb to soil/sediment. 

Expected to exhibit little volatil-ity 
from GW and soil. However, tends 
to biodegrade in both media. 

Production Area GW and Soil 
Warwick Area Soil 
Waste Water Treatment Area Soil 
Background Area!Soil 
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TABLE 5-3 
TRANSPORT PROPERTIES 

Chemical Group/Chemical 

2,4,5-Tor 
2,4,5-TP (silvex) 

dinoseb 

Mobility 

Moderate mobility in water and soils 
due to hydrophobic nature, tends to 
adsorb to soil/sediment. 

Moderate mobility in water and soils 
due to hydrophobic nature, tends to 
adsorb to soil/sediment. 

Volatility 

Expected to exhibit little volatil-ity 
from GW and soil. However, 
moderately photo and biodegradable 
in GW and soil. 

Expected to exhibit moderate 
volatility from GW and soil. 
Susceptible to biodegradation in 
soils. Susceptible to photo-
degradation in surface water. 

Areas Detected 

Production Area GW and Soil 
Warwick Area GW and Soil 
Waste Water Treatment Area Soil 
Background Area Soil 

Production Area GW and Soil 
Warwick Area GW and Soil 
Waste Water Treatment Area GW 
Background Area Soil 

Volatile Organics ' 

chloroben7f,ne 

carbon disulfide 

ethylbenzene 

toluene 

Moderate mobility in GW and soil, 
some tendency to adsorb to 
soil/sediment is likely. 

Moderate mobility in GW and soil, 
some tendency to adsorb to 
soil/sediment is likely. 

Moderate mobility in GW and soil, 
some tendency to adsorb to 
soil/sediment is likey. 

Moderate mobility in GW and soil, 
some tendency to adsorb to 
soil/sediment is likely. 

Expected to exhibit moderate 
volatility from GW and soil. 

Expected to volatilize from GW and 
soil. 

Expected to volatilize from GW and 
soil. 

Expected to volatilize from GW and 
soil. 

Production Area GW and Soil 
Warwick Area GW and Soil 
Waste Water Treatment Area GW and 
Soil 
Background Area GW 

Warwick Area GW 

Production Area GW and Soil 
Warwick Area GW and Soil 
Waste Water Treatment Area GW and 
Soil 
Background Area GW 

Production Area GW and Soil 
Warwick Area GW and Soil 
Waste Water Treatment Area GW and 
Soil 
Background Area.Soil 
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TABLE 5-3 
TRANSPORT PROPERTIES 

1 Chemical Group/Chemical 

xylenes 

Mobility 

Moderate mobility in GW and soil, 
some tendency to adsorb to soil/ 
sediment is likely. 

Volatility 

Expected to volatilize from GW and 
soil. 

Areas Detected 

Production Area d w and Soil 
Warwick Area GW and Soil 
Waste Water Treatment Area GW and 
Soil 
Background Area Soil 

Semi-Volatile Organics 

benzyl alcohol 

4-chloroaniline 

aniline 

chlorophenols 

dibenzofuran 

dichlorobenzenes 

Mobile in GW and soil based on 
high solubility, little tendency to 
adsorb to soils. 

Moderate mobility in GW and soil 
due to moderate hydrophobic nature, 
some tendency to adsorb to 
soil/sediment. 

Extremely mobile in groundwater/ 
hydrophilic. 

Moderate mobility in GW and soil 
due to moderate hydrophobic nature, 
some tendency to adsorb to 
soil/sediment. 

Extremely limited mobility in GW 
and soil due to strong hydrophobic 
natare, strong tendency to adsorb 
soil/sediment. 

Moderate mobility in GW and soils, 
some tendency to adsorb to soils is 
likely. 

Expected to exhibit low volatility 
from GW and soil. 

Expected to exhibit low volatility 
from GW and soil. 

Expected to inhibit low volatility 
from groundwater and soil. 

Expected to exhibit low volatility 
from GW and soil. 

Expected to exhibit low volatility 
from GW and soil based on low 
aqueous solubility. 

Expected to volatilize from GW and 
soil. 

Production Area GW 

Production Area GW and Soil 
Warwick Area GW and Soil 
Waste Water Treatment Area GW and 
Soil 

Waste Water Treatment Area 

Production Area GW and Soil 
Warwick Area GW and Soil 
Waste Water Treatment Area GW and 
Soil 

Production Area Soil 
Warwick Area Soil 
Waste Water Treatment Area GW and 
Soil 
Background Area GW and soil 

Production Area GW and Soil 
Warwick Area Soil 
Waste Water Treatment Area GW 
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TABLE 5-3 
TRANSPORT PROPERTIES 

Chemical Group/Chemical 
• 

Irgasan DP-300 

PAH (general) 

naphthalene 

phenol 

phthalates (general) (e.g.,bis(2-
ethylhexyl) phthalate 

propazine 

methylphenols 

Mobility 

Unknown 

Limited to extremely limited mobility 
in GW and soil due to hydrophobic 
to strong hydrophobic nature, tends 
to adsorb or strongly adsorb to 
soil/ 
sediment. 

Moderate mobility in groundwater 
and soil, some tendency to adsorb to 
soil/sediment. 

Moderate mobility in GW and soil 
due to moderate hydrophobic nature, 
some tendency to adsorb to 
soil/sediment. 

Extremely limited mobility in GW 
and soil due to strong hydrophobic 
nature, strong tendency to adsorb to 
soil/sediment. 

Low to mederate mobility in GW 
and soil based on solubility. 

Moderate mobility in GW and soils 
due to moderate hydrophobic nature, 
some tendency to absorb to 
soil/sediment. 

Volatility 

Expected to exhibit low to no 
volatility from GW and soil based 
on vapor pressure. 

Expected to exhibit low volatility 
from GW and soil. 

Expected to exhibit moderate 
volatility from groundwater and soil. 

Expected to exhibit moderate to low 
volatility from GW and soil. 

Expected to exhibit low to no 
volatility from GW and soil. 

Unknown 

Expected to exhibit low volatility 
from GW and soils, however, 
volatilization from surface soils 
could occur. 

Areas Detected 

Production Area GW and Soil 
Waste Water Treatment Area GW and 
Soil 

Production Area GW and Soil 
Warwick Area GW and Soil 
Waste Water Treatment Area GW and 
Soil 
Background Area GW and Soil 

Production Area GW and Soil 
Warwick Area GW and Soil 
Waste Water Treatment Area 

Production Area GW and Soil 
Warwick Area GW and Soil 
Waste Water Treatment Area GW and 
Soil ' 

Production Area GW and Soil 
Warwick Area GW and Soil 
Waste Water Treatment Area GW and 
Soil 
Background Area GW and Soil 

Warwick Area GW and Soil 
Waste Water Treatment Area GW and 
Soil 

Production Area GW and Soil 
Warwick Area Soil 
Waste Water Treatment Area GW and 
Soil 
Background Area GW and Soil 
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TABLE 5-3 
TRANSPORT PROPERTIES 

Chemical Group/Chemical 

Tinuvin 327 or 328 

trichlorobenzene 
(1,2,4-trichlorobenzene) 

Mobility 

Extremely limited mobility in GW 
and soil due to strong hydrophobic 
nature, strong tendency to adsorb to 
soil/sediment. 

Extremely limited mobility in GW 
and soil due to strong hydrophobic 
nature, strong tendency to adsorb to 
soil/sediment. 

Volatility 

Expected to exhibit low volatility 
from GW and soil. 

Expected to exhibit volatility from 
GW; volatilization slowed in soils/ 
sediments due to strong adsorption. 

Areas Detected 

Production Area GW 
Warwick Area GW and Soil 
Waste Water Treatment Area GW and 
Soil 

Production Area GW and Soil 
Waste Water Treatment Area Soil 

Dioxins/Furans 

trichlorodibenzofuran (based on 
2,3,7,8-TCDD) or PCDFs 

2,3,7,8-TCDDor PCDDs 

Extremely limited mobility in GW 
and soil due to strong hydrophobic 
nature, strong tendency to adsorb to 
soil/sediment. 

Extremely limited mobility in GW 
and soil due to strong hydrophobic 
nature, strong tendency to adsorb to 
soil/sediment. 

Low vapor pressure and strong 
tendency to adsorb substantially 
limits volatility. Expected to exhibit 
volatility from GW based on 
Henry's Law constant. 

Low vapor pressure and strong 
tendency to adsorb substantially 
limits volatility. Expected to exhibit 
volatility from GW based on 
Henry's Law constant. 

Production Area GW and soil 
Waste Water Treatment Area GW and 
Soil 
Background Area GW and Soil 

Production Area Soil 
Warwick Area GW and Soil 
Background Area GW and Soil 

References: 

Information garnered from the physical and chemical properties summarized in Table 5-1 and the following references: Howard, Handbook of Environmental 
Fate and Transport for Organic Chemicals. Volimies I, II, and III, Lewis Publishers (1990). 
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Summary 

A Public Health and Environmental Risk Evaluation (PHERE) was prepared as part ofthe RFl, 

as required in the Order. It separately evaluates the potential human health and ecological risks 

associated with the Production, Waste Water Treatment, and Warwick Areas: Itis consistent 

with the approach outlined in the USEPA's primary risk assessment guidance documents. The 

PHERE approach and values for exposure assumptions reflect discussions held with the Region 1 

during several meetings and teleconferences, beginning with the May 17, 1994, meeting with 

Ciba at the Region I offices. The PHERE is presented in two parts; the public health risk 

assessment (PHRA) and the ecological risk assessment. The PHERE is a quantitative baseline 

study which assumes the property will be used without modification regardless ofthe practicality 

of this assumption. The risk reduction effectiveness of IRMs conducted in the Production and 

Warwick Areas is addressed qualitatively. 

The purpose ofthe PHERE is threefold: 

• Provide estimates of potential risks posed by site-related chemicals in the Production, 

Waste Water Treatment, and Warwick Areas ofthe Site using the conservative 

guidance specified by Region I. 

• Identify the site areas and chemicals that might require corrective action using this risk 

assessment approach. 

• Provide site-specific risk assessment models for human and ecological health to be used 

in developing risk-based Media Protection Standards (MPS) for soil, if needed. 

Public Health Risk Assessment 

The PHRA is designed to provide a conservative, quantitative estimate of potential risks associated 

with residual site-related chemicals in the Production, Weiste Water Treatment, and Warwick 

Areas. It is based on analytical results from soil and groundwater szimples collected during Phase I 

and II ofthe RFl field activities. It was performed by identifying chemicals of potential concem 

(COPCs) and carrying them through the risk assessment process. The COPCs were determined 

based on their toxicities, frequencies of detection, concentrations in site soil, and, for inorganics 

and polycyclic aromatic hydrocarbons (PAHs), comparison to background concentrations. 

Regarding potential future land use, unrestricted residential use was assumed for the Warwick Area 

and Waste Water Treatment Areas. This is considered a "worst-case" since residential land use 

may not be the most probable for these areas. Based on a proposal to use the Production Area as a 
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vehicle parking facility, the PHRA reflects an on-site worker scenario for this area. The PHRA 

also considered the potential human health effects associated with the migration of site-related 

chemicals, via groundwater, to the Pawtuxet River. Therefore, potential exposure to a canoeist is 

estimated for each ofthe three site areas. 

Results ofthe PHRA are expressed in terms of potential noncancer health effects and potential 

cancer risks which are summarized in Figures 6-1, 6-2, 6-3, and 6-4. The total hazard index (THI) 

represents the overall estimated noncancer risks for a given exposure scenario. The potential 

noncancer risk represented by the THI is considered of no significance if it is equal to or below a 

value of 1, and is a potential concem if it is greater than a value of 1 (rounded to a whole number). 

The potential cancer risk posed is expressed in terms of an incremental lifetime cancer risk (ILCR). 

The ILCR is an increased probability of cancer above that which exists as "background" (3 out of 

10 people) for the general population. The USEPA regards an ILCR of between 1 x 10'̂  (1 in 

1,000,000) and 1 x 10"̂  (1 in 10,000) as acceptable. Thus, this may be interpreted as an increase in 

the United States baseline cancer incidence from 300,000 per million population to a range of 

300,001 to 300,100 per million population. If the ILCR exceeds the upper bound ofthe target risk 

range (1 x 10"̂ ), then further evaluation or corrective action may be indicated. 

As shown in Figures 6-1 and 6-2, neither the Production nor the Waste Water Treatment Area is 

predicted to pose an unacceptable potential risk. The potential total ILCR and total PCB ILCR 

slightly exceed the target risk range for the hypothetical resident in the Warwick Area (Figure 6-3), 

but only because the PCBs are totaled and treated as if they were the carcinogenic PCB 1260. No 

PCB 1260 was found in the Warwick Area. The risk numbers presented are highly conservative 

and may exaggerate actual risks due to a number of factors. For example, the sampling approach 

was biased in that the field investigation targeted highly localized areas of suspected 

contamination. Additionally, at Region I's request, the total PCB carcinogenic risk is based on the 

assumption that all PCBs, including those that are noncarcinogenic (e.g. PCB 1248 and 1254) have 

a cancer potency factor equal to PCB 1260. These factors are especially significant for the 

Warwick Area, where contamination (PCB 1248 and 1254) is highly localized and no PCB 1260 

was detected. Neither was PCB 1260 detected in the Waste Water Treatment Area. From a land-

use standpoint, the likelihood of PCB exposure through surface soil is highly unlikely in the 

Production Area, since the proposed land use is a paved parking facility. The potential human 

health risks associated with the canoeist scenario are estimated to be nonexistent, with ILCR values 

less than 3 x 1 0 * and THI values less than 0.003 in each ofthe three Site areas (Figure 6-4). 
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Even with the high degree of conservatism, the PHRA showed that corrective actions are not 

necessary for the three site areas solely on the basis of potential risk to public health, with the 

possible exception ofthe Warwick Area. However, Ciba volunteered to conduct some limited 

remediation in these areas to facilitate their productive use. Based on the concentration and 

frequency of detection in surface soil (the predominant exposure source), it was determined that 

PCB hot-spot removal in the Production and Warwick Areas would be the most effective action to 

facilitate their productive use. IRMs have recently been started in the Production and Warwick 

Areas. 

Ecological Risk Assessment 

This ecological risk assessment utilizes the risk assessment process as defined by the 

Framework for Ecological Risk Assessment (USEPA, 1992). The objective of this ecological 

risk assessment is to evaluate potential risks posed to terrestrial receptors by COPCs contained 

in surface soils (0-2 feet) at the Production and Warwick Areas, and surface soils and seep 

sediments at the Waste Water Treatment Area. 

A terrestrial/riparian reconnaissance survey was conducted at the Site in March, 1992. The 

terrestrial survey identified twenty-eight species of upland plants and twenty-six species of 

riparian/wetland plants at and near the Site. Twenty-six species of birds were identified, 

including: the great blue heron, mallard duck, and red-tailed hawk. Five mammal species were 

identified, including the Eastem gray squirrel and the raccoon. A seep area in the Waste Water 

Treatment Area was electroshocked, but no fish were observed. Tadpoles were present in the 

seep. 

Potential exposure pathways for plants and animals include: 

• uptake through roots in contact with surface soils, 

• foliar uptake of volatilized contaminants, 

• consumption (incidental ingestion) of surface soils, 

• dermal uptake, and 

• ingestion of contaminants which have bioaccumulated into forage or prey items. 

The ecological risk assessment is presented in three steps: 

Step I—Problem Formulation 

Problem formulation is a process which determines the feasibility, scope, and objective ofthe 
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assessment. This step identifies the COPCs, the organisms which are representative ofthe site, 

the models to be used to determine potential dose from COPCs, and appropriate assessment and 

measurement endpoints. 

Chemical-analysis of 4he surface soils and the toxicity-backgroimd concentration screening . . . 

process resulted in identification ofthe following: 

Production Area 

Warwick Area 

Waste Water Treatment Area 

Seep in the Waste Water Treatment Area 

Inorganic COPCs 

11 

14 

11 

11 

Organic COPCs 

44 

61 

54 

31 

Representative species were chosen to represent the major trophic levels: a small omnivorous 

mammal (deer mouse, Peromyscus sp.), a large terrestrial omnivore (raccoon, Procyon lotor), 

an aquatic camivorous bird (great blue heron, Ardea herodias) and a carnivorous bird and 

protected species (red-tailed hawk, Buteo jamaicensis). The site, although highly disturbed, has 

habitat that could be used by each of these organisms. The great blue heron would only 

possibly use the groundwater seep in the Waste Water Treatment Area. Measurement 

endpoints for the organisms were chosen as the no-observable-adverse-effect level (NOAEL) 

for each COPC. 

Step II-Exposure Characterization 

Models of exposure pathways were developed to estimate daily dose to the representative 

organisms. These models include direct exposure, as well as bioaccumulation through the food 

chain. 

Step Ill-Risk Characterization 

The risk characterization step quantifies the likelihood of COPCs to cause adverse effects. The 

toxicity reference values (TRVs), which are equivalent to the NOAELs, are compared to 

predicted daily doses consumed by each representative species. A toxicity quotient (TQ) is 

developed that indicates the potential for adverse effects. Assumptions, strengths, weaknesses. 
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and uncertainties ofthe analyses are discussed as well as potential ecological significance of 

any effects. 

A COPC is judged to have potential for adverse effects if the TQ is greater than zero. All TQs 

were less than zero. 

Potential cumulative effects were also estimated by calculating an ecological toxicity index 

(ETI). Index values below one indicate no potential for adverse effect, values between one and 

ten have some possibility for effect, and probable adverse impact occurs when the ETI exceeds 

10.0. The ETI was greater than 1.0 (1.36) only for the deer mouse in the Waste Water 

Treatment Area. The ETI was below one for all other species in the three Areas. 

Potential risk from COPCs in the three areas at the site is small. The TQ for any single 

chemical is below zero, indicating no potential for adverse effects. The ETI for the Waste 

Water Treatment Area is only 1.36 for deer mice. Therefore, the ETI indicates no significant 

risks are expected to the representative species. 

Media Protection Standards 

Neither the public health nor ecological risk assessment showed that corrective actions are 

necessary for the three Site areas, with the possible exception ofthe Warwick Area. The 

possible exception is one of perception due to the USEPA-imposed assumption that all PCBs 

are treated as if they were the carcinogenic PCB 1260. No PCB 1260 was detected in the 

Warwick Area. The PHERE corroborates that the voluntary PCB hot-spot removals begun 

during the IRMs in the Production and Warwick Areas are more than sufficient to retum the 

Site to productive uses without unacceptable risks to public health and the environment. 

The PHRA models for the scenarios evaluated were used to estimate risk-based MPS values for 

total PCBs in the hot spots targeted for remediation in the IRMs. These MPSs were developed 

solely for the purposes ofthe IRMs, and not because of any overriding potential public health 

or ecological risks. Using a THI value of 1, MPSs were back-calculated through the risk 

assessment model to the respective surface soil concentrations. The resulting total PCB MPSs 

are 50 ppm for the Production Area and 5 ppm for the Warwick Area. 
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6.1 Introduction. 

A Public Health and Environmental Risk Evaluation (PHERE) was prepared as part ofthe RFl, 

as required in the Order. It separately evaluates the potential human health and ecological risks 

associated with the Production, Waste WaterTr"eatrrieFt,"ahd"Warwick Areas (Figure 6-5)'. The"" 

PHERE is presented in two parts: the public health risk assessment (PHRA) and the ecological 

risk assessment. The PHRA is consistent with the approach outlined in the U. S. 

Environmental Protection Agency (USEPA) Risk Assessment Guidance for Superfund, Human 

Health Evaluation Manual (HHEM) (USEPA, 1989a). The PHRA approach and values for 

exposure assumptions include those discussed during several meetings and teleconferences with 

the USEPA Region I (Region I) beginning with a meeting on May 17, 1994. The.ecological 

risk assessment utilizes the assessment process as defined by the Framework for Ecological 

Risk Assessment (USEPA, 1992). The PHERE is prepared in a baseline approach, as directed 

by the USEPA. This is, the assumption is made that the property will be used in the future 

without modification from its present condition, regardless ofthe practicality of this 

assumption. 

6.1.1 Purpose and Scope 
The purpose ofthe PHERE is threefold: 

• Provide estimates of potential risks posed by site-related chemicals in the Production, 

Waste Water Treatment, and Warwick Areas ofthe Site using the guidance specified 

by Region I. 

• Identify the site areas and chemicals that might require corrective action. 

• Provide site-specific risk assessment models for human and ecological health to 

develop risk-based media protection standards (MPS) for surface soil. 

This PHERE is designed to provide a conservative, quantitative estimate of potential risks 

associated with residual, site-related chemicals in the Production, Waste Water Treatment, and 

Warwick Areas. It was perfonned by selecting chemicals of potential concem (COPCs) and 

carrying them through the risk assessment process consistent with the principals in the USEPA 

guidance documents. The COPCs were selected based on their toxicities, firequencies of 

detection, and the concentrations at which they were detected in site soil. Regardirig potential 

future land use, unrestricted residential use was assumed for the Waste Water Treatment and 

Warwick Areas. The PHERE reflects an on-site worker scenario for the Production Area, based 

on a proposal to use the Production Area as a vehicle parking facility. The PHERE also 
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considers the potential human health effects associated with migration of site-related chemicals, 

via groundwater, to the Pawtuxet River. Potential impacts to aquatic biota will be evaluated in 

a separate study to be included with submission ofthe river RFl in March, 1996. 

6.1.2 PHERE Organization 
Section 6.2 describes the risk assessment methods and chemical analytical data on which the 

PHERE is based. Section 6.3 describes background soil and groundwater concentrations of 

chemicals, compares them to on-site concentrations, and defines under what conditions 

chemicals were separated for further consideration in the PHERE. Section 6.4 presents the 

PHRA, and Section 6.5 presents the ecological risk assessment.. Both assessments address: 

• COPC selection process and lists the COPCs for the three site areas. 

• Exposure assessment, which includes a description ofthe exposure setting, potential 

exposure pathways, potential receptors, chemical intake assumptions, and potential 

exposure point concentrations. 

• Toxicity ofthe COPCs. 

• Risk characterization estimates potential public health and ecological impacts. 

• Uncertainties analysis. 

MPSs are proposed in Section 6.6. References follow the body ofthe text in Section 6.7. 

Tables and figures follow ofthe text. Appendices 6-A through 6-H provide back-up for the 

text. 
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6.2 Risk Assessment Methods and Analytical Data. 

6.2.1 Risk Assessment Methods 
The PHERE was performed following HHEM guidance for the PHRA and the Framework 

guidancefor the ecological risk assessment. This guidance includes appropriate use of the — 

validated data, selection of COPCs, and methods for exposure assessment, toxicity assessment, 

risk characterization, and uncertainties analysis. The overall site-specific methods were 

discussed in many meetings and teleconferences with Region 1. Heavy reliance on guidance 

documents was stressed in these discussions. A partial list ofthe primary guidance documents 

and other key sources of information used in the preparation ofthe PHERE are listed below. 

Comprehensive detailed methods are given in the text and appendices ofthe PHERE. 

• Integrated Risk Information System (IRIS), Toxicology Data Network, National 

Library of Medicine, final on-line search performed January, 1995. 

• Health Effects Assessment Summary Tables, Office of Solid Waste and Emergency 

Response, Washington, D.C, (EPA/540/R-94/020), USEPA, 1994. 

• Provisional Guidancefor Quantitative Risk Assessment of Polycyclic Aromatic 

Hydrocarbons, Environmental Criteria and Assessment Office, Cincinnati, Ohio 

(EPA/600/R-93/089), USEPA, 1993. 

• Dermal Exposure Assessment: Principles and Applications, Interim Report, Office 

of Research and Development, Washington, D.C, (EPA/600/8-91/01 IB), USEPA, 

1992. 

• Risk Assessment Guidancefor Superfund, Volume I: Human Health Evaluation 

Manual, Supplemental Guidance, Standard Default Exposure Factors, Interim 

Final, Office of Solid Waste and Emergency Response, Washington, D.C, (OSWER 

Directive 9285.6-03), USEPA, 1991. 

• Human Health Evaluation Manual, Part B: Development of Risk-Based 

Preliminary Remediation Goals, Office of Solid Waste and Emergency Response, 

Washington, D.C, (OSWER Directive 9285.7-OlB), USEPA, 1991. 
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• Exposure Factors Handbook, Office of Health and Environmental Assessment, 

Washington, D.C, (EPA/600/8-89/043), USEPA, 1990. 

• "Corrective Action for Solid Waste Management Units (SWMUs) at Hazardous 

Waste Management Facilities, Proposed Rule, "55 Federal Register 30798, July 27, 

1990 USEPA, 1990: 

• Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation 

Manual, Part A, Interim Final, Office of Emergency and Remedial Response, 

Washington, D.C, (EPA/540/1-89/002), USEPA, 1989. 

• Region I guidance for oral absorption and dermal absorption of PCBs, intemal 

memo, based on studies performed by Fries et al., 1989, USEPA, 1995a. 

• Region I policy for potential cancer risks related to PCBs, USEPA, 1995b. 

• Framework for Ecological Risk Assessment, Risk Assessment Fomm (EPA/63 0/R-

92/001), USEPA, 1992. 

• Ecological Assessment of Superfiind Sites: An Overview, Office of Solid Waste and 

Emergency Response, Publication 9345.0-051, USEPA, 199Id. 

Other sources of information were used as needed. 

6.2.2 Analytical Data 
The PHRA is based on analytical results of surface soil, subsurface soil, and groimdwater 

samples provided in electronic database format by Woodward-Clyde Consultants (WCC). 

These include Phase I and Phase II investigation data. Appendix 6-A provides an evaluation in 

tabular form ofthe chemicals detected in soil and groundwater samples fi"om the three on-site 

areas and the near-site background areas. This evaluation includes their detection frequencies 

and maximum, minimum, mean, and 95th percentile upper confidence limits (UCLs) ofthe 

mean concentrations. 

Soil samples were designated by WCC as "surface soil" or "soil boring". The surface soil 

samples were collected at a depth range of 0.5 to 2.0 feet (or an interval within this range). The 
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boring samples were collected in 2-foot intervals from the surface using split-spoon samplers. 

Because the uppermost boring samples were collected at the 0- to 2.0-foot depth, these are 

included as surface soil samples in the PHRA. The remaining boring samples are referred to in 

the PHRA as "subsurface soil". 

Surface and subsurface soil samples for the Production, Waste Water Treatment, and Warwick 

Areas were collected in two phases of field investigation, with two rounds of soil sampling in each 

phase. Phase I-Round 1 soil sampling took place during November and December, 1990; Phase 1-

Round 2 during March, 1991; Phase II-Round 1 during July and August, 1993; and Phase II-Round 

2 during May, 1994. Additional surface soil samples were collected from the Production Area in 

April 1992; these are included as Phase II-Round 1 samples. Sampling locations and analytical 

methods are identified and discussed in the RCRA Facility Investigation Interim Report (Ciba-

Geigy, 1991). The sampling program used a biased approach in that specific locations within Site 

areas suspected of potential contamination were targeted. This is especially tme in the Warwick 

Area which was not used in the daily operations ofthe Facility. Therefore, the sampling analytical 

results are not representative ofthe entire Warwick Area, but predominantly represent only the 

highly localized area of SWMU-5 (Figure 6-5). Near-site background soil samples were collected 

during both rounds of Phase I, and Round 1 of Phase II. 

Groundwater samples were collected fi"om background wells (installed hydraulically upgradient of 

the Site) and from the Production, Waste Water Treatment, and Warwick Areas. Phase I-Round 1 

groundwater sampling took place during January 1991; Phase I-Round 2 during April 1991; Phase 

I-Round 3 during September 1991; Phase II-Round S during August 1992; Phase II-Round 1 

during August 1993; and Phase II-Round 2 during April 1994. Samples from each ofthe three 

areas were analyzed for USEPA Appendix IX parameters during Phase I-Rounds 1,2, and 3. 

Groundwater from the Waste Water Treatment and Warwick Areas was collected and analyzed for 

Appendix IX parameters during sampling Rounds 1 and 2 of Phase II. Phase II-Round S are 

groundwater samples collected from the Production Area during investigations to support a 

stabilization action. These were likewise analyzed for Appendix IX parameters. Phase II-Round 1 

and 2 groundwater samples were collected only from the Waste Water Treatment and Warwick 

Areas. 

The acceptable validated data from each of these sampling rounds were used in the PHRA. Data 
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that were rejected (qualified "R") as a result ofthe data validation were not included in the 

PHERE. The data evaluations included in Appendix 6-A are comprised ofthe following twelve 

data sets: 

Surface soil for all three Site areas 

Combined surface and subsurface soil ("combined soil") for all three Site areas 

Groundwater for all three Site areas 

Surface water and sediment from the Waste Water Treatment Area seep 

Near-site background surface soil 
Near-site background soil 

Near-site background groundwater 

Surface soil and subsurface soil data sets are combined for the soil-to-groundwater transport 

model used for modeling Pawtuxet River water concentrations, and the soil-to-air transport 

models used to model volatile emissions in the exposure assessment (Section 6.4.2). 

6.2.2.1 Production Area 
Production Area soil samples collected during Rounds 1 and 2 ofthe Phase I investigation were 

analyzed for the complete list of Appendix IX parameters and indicator compounds, as were 

some ofthe samples collected during Round 1 ofthe Phase II investigation. These came to a 

total of more than 40 surface soil and 40 subsurface soil samples. 

Fifty additional Phase II-Round 1 surface soil samples were collected in April 1992 using a grid 

sampling pattem. These were analyzed for PCBs only. Only PCB 1248 and PCB 1254 were 

detected in these samples. The other PCB mixtures were either not detected in these samples or 

the data were rejected during data validation. 

Ten surface soil samples were collected from the Production Area during Phase II-Round 2. 

Nine of these samples were analyzed for PCBs only; the tenth was analyzed for PCBs and 

arsenic. The sample analyzed for arsenic was collected fi'om the same sampling location (SF-

AI3-C27(S)) as was a Phase I-Round 2 sample in which arsenic was detected at a relatively high 

concentration (125 mg/kg). The Phase II-Round 2 sample collected from this location was 

analyzed for arsenic to verify the value found in the sample collected during Phase I-Round 2. 

Approximately 50 groundwater samples were collected from the Production Area during Phase I-
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Rounds 1 through 3, and Phase II-Round S. Most of these were analyzed for the complete list of 

Appendix IX parameters, although some samples were analyzed for a partial list of these. 

6.2.2.2 Waste Water Treatment Area 
A total of-21 surface and 13 subsurface soil samples were collected from the Waste.Water 

Treatment Area. Samples collected during Phase I-Rounds 1 and 2, and Phase II-Round 1 were 

analyzed for the complete list of Appendix IX parameters and indicator compounds. Some ofthe 

samples were analyzed for a partial list of these during Phase IL Three additional surface soil 

samples were collected in Phase II-Round 2 and analyzed for gamma-cUordane only. 

Twenty-four groundwater samples were collected from the Waste Water Treatment Area during 

Phase I-Rounds 1 through 3, and Phase II-Rounds 1 and 2. Most of these were analyzed for the 

complete list of Appendix IX parameters and indicator compounds, although some samples were 

analyzed for a partial list of these during Phase II. 

Sediment and water samples were collected from the groundwater seep in the Wast Water 

Treatment Area. The analytical results for these samples are summarized in Tables 6-H-9 and 6-

H-10. 

6.2.2.3 Warwick Area 
Surface and subsurface soil samples were collected in the Warwick Area during Phase I and 

Phase II. Most of these were analyzed for the complete list of Appendix IX parameters, although 

some samples were limited to a partial list of these. A total of over 30 surface and 20 subsurface 

soil samples from the Warwick Area were collected for some level of Appendix IX analyses. 

Twenty-seven groundwater samples were collected from the Warwick Area during Phase I-

Rounds 1 through 3 and Phase II-Rounds 1 and 2. Most of these were analyzed for the complete 

list of Appendix IX parameters and indicator compounds, although some samples were analyzed 

for a partial list of these. 

6.2.2.4 Background Data 
A total of 17 soil samples, 12 surface and 5 subsurface, were collected from background 

sampling locations. These samples were collected from off-site areas near the Site but not 

believed to be impacted by the Site. These near-site background soil samples were analyzed for 

Appendix IX, PCDDs/PCDFs, and indicator compoimds. The analytical results of these samples 
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provide baseline concentrations of the local soils. The background surface soil samples were 

collected during Rounds 1 and 2 of Phase I, and Round 1 of Phase II. The subsurface 

background soil samples were collected only during Phase II-Round 1. 

Fourteen groundwater samples were collected from upgradient, near-site sampling locations not 

believed to be impacted by the Site. The analytical results of these samples provide baseline 

concentrations of chemicals in the local groundwater. These samples were collected during 

Rounds 1 through 3 of Phase I and Phase II-Round 1, and were analyzed for the complete list of 

Appendix IX parameters, PCDDs/PCDFs, and indicator compounds. 
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6.3 On-Site and Background Chemical Concentration 

Comparison _ 

The purpose ofthe PHERE is to evaluate the potential risks associated with chemicals related to 

past Site activities. Although naturally occurring and miscellaneous chemicals originating from 

human sources not related to Site activities may also pose potential environmental risks, 

evaluation of risks associated with background soil and groundwater levels of chemicals in this 

part of Rhode Island is beyond the scope ofthe PHERE. 

Inorganics are ubiquitous in the environment and were found at detectable concentrations in 

near-site background soils. Therefore, the concentrations of selected inorganics analyzed for in 

on-site surface and combined soils were compared to those of near-site background surface and 

combined soils, using a t-test with separate variance. This statistical approach and results are 

further described in Section 6.3.1 

The concentrations of organic compounds in near-site background soils were generally assumed 

to be zero. However, concentrations of polycyclic aromatic hydrocarbons (PAHs) in near-site 

background samples were observed to approximate those ofthe on-site samples. PAHs result 

from all types of combustion (including that of natural origin) and, like inorganics, are 

ubiquitous in the environment. Based on site history, PAHs were not used or produced at the 

Site. Thus, PAH concentrations in on-site soils were compared to near-site background 

concentrations using the same approach for inorganics. In addition to the statistical t-test 

approach, on-site and near site detections of PAHs are compared qualitatively in Section 6.3.2. 

6.3.1 Statistical Comparisons 
Concentration-toxicity screens were performed on each ofthe on-site media for inorganics and 

PAHs to determine which are most likely to present the greatest risk to human and ecological 

health. The approach used for the PHRA was to first list all the inorganics and PAHs separately 

from the other detected compounds. The screening method described in Appendix 6-B was 

performed on these inorganics and PAHs. Briefly, this screening involved running /-tests on the 

inorganics and PAHs identified as the greatest contributors to relative ranking scores (relative to 

all inorganics and PAHs). The r-tests were used to determine whether the on-site concentrations 

were greater than those found in near-site background soils. The subset of inorganics and PAHs 

shown by the /-tests to be at higher concentrations in the on-site soil than in the near-site 

background soil were assumed to be site-related and the contribution of backgroimd to the total 
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detected concentrations were not subtracted out. These inorganics and PAHs were added to the 

list of other organic compounds and carried into the next step ofthe risk assessment process as 

described in Appendix 6-B. The potential risks ofthe selected inorganics and PAHs statistically 

found to be at background concentrations were assessed separately (See Section 6.4.4). 

The methods used to assess potential risks posed to ecological receptors differ from those used in 

human health risk assessment. Therefore, a somewhat different approach was used to select the 

inorganics and PAHs in the on-site soils that were statistically tested against background. The 

inorganics and PAHs representing the greatest potential ecological risks on Site, based on 

toxicity quotients, were analyzed statistically using the /-test (See Section 6.5). Those exceeding 

background were included in the ecological risk assessment. Also, the PAHs and inorganics not 

selected for statistical comparison were included in the ecological risk assessment without regard 

to their concentrations relative to background. 

The following is the complete list of inorganics and PAHs whose concentrations in the three Site 

area soils were compared to those of near-site background soils: 

Arsenic 

Chromium 

Vanadium 

Production Area 

Barium 

Diben2(a,h)anthracene 

Benzo(a)pyrene 

Nickel 

Arsenic 

Benzo(b)fluoranthene 

Beryllium 

Diben2(a,h)anthracene 

Vanadium 

Waste Water Treatment Area 

Benzo(a)anthracene 

Benzo(g,h,i)perylene 

Chromium 

lndeno(1,2,3-c,d)pyrene 

Benzo(a)pyrene 

Benzo(k)fluoranthene 

Chrysene 

Manganese 
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Antimony 

Benzo(a)pyrene 

Manganese 

Warwick Area 

Arsenic 

Cadmium 

Zinc 

Beryllium 

Chromium 

The /-test results are summarized below: 

Production Area: 
• Nickel is the only selected inorganic or PAH that tested to be significantly above 

background concentrations. Nickel was found to be above background in combined 

soils only. 

Waste Water Treatment Area: 

• No selected inorganic or PAH was found to be present in surface or combined soil at 

concentrations greater than those .found in near-site background soil. 

Wanvick Area: 
• Fiveoftheselectedinorganics were determined to be present in surface and 

combined soils at concentrations significantly above background. These are: 

-antimony, 

-ber>'llium, 

-cadmium, 

-chromium, and 

-zinc. 

Antimony could not be tested statistically because all ofthe backgroimd soil data for 

antimony were rejected during data validation. Therefore, we assume that it was 

present in Warwick Area soils at above-background concentrations. None ofthe 

PAHs were found to present at concentrations greater than near-site background. 

On-site soil represents the source for site-related groundwater contamination. Therefore, if a 

given inorganic or PAH was not statistically greater in concentration than in background soil, 

then the presence of that chernical in groundwater was assumed to be unrelated to the Site. 
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6.3.2 Qualitative Comparison of PAHs 
As seen in Section 6.3.1, no PAH was detected significantly above background concentrations in 

any ofthe three site areas. A qualitative comparison was also performed to better determine 

whether PAHs found in on-site soils are likely to be of similar origin as those detected in near-

site background soils. - - .•,.;.-. 

The PAHs were detected at higher concentrations and at greater frequencies in both on-site and 

near-site backgroimd surface soils than in subsurface soils. Since potential exposure at the Site is 

predominantly associated with surface soil (Sections 6.4.2 and 6.5.3), and PAHs are of low 

volatility and mobility in soil matrices, only surface soil samples were included in this 

comparison. 

The following subsections describe qualitative comparisons of Production, Waste Water 

Treatment, and Warwick Areas surface soil concentrations of PAHs to those of near-site 

background samples. PAHs are discussed with respect to both total PAHs and benzo(a)pyrene. 

Benzo(a)pyrene was selected for particular discussion because it is regarded (along with 

dibenz(a,h)anthracene) as being among the most potent PAH animal carcinogens, and it is one of 

the more commonly detected PAHs in on-site and near-site soils. Data relating to on-site and 

near-site surface soil concentrations of each detected PAH compound and total PAHs are 

summarized in Tables 6-1 through 6-3. Concentrations available from literature sources ofthe 

individual PAHs found in urban soils are also shown in these tables. 

6.3.2.1 Production Area 

6.3.2.1.1 Total PAHs 
Seventeen PAHs were detected in Production Area surface soil, as well as in the near-site 

background soil. Generally, the frequencies of detection are slightly greater in the background 

samples than in the Production Area samples (Table 6-1). Six PAHs were detected in the two 

sample sets at virtually the same frequency, ten were more frequently detected in the background 

samples, and only benzo(a)anthracene was more frequently detected in the Production Area 

samples. The two data sets are strikingly similar with regard to those of the 17 PAHs most 

frequently and least frequently detected. This is illustrated below (frequencies of detection are 

shown in parentheses): 
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Most Frequently Detected: 

Frequency 
Rank 

1 

2 

3 

4 

4 

Production Area 

Fluoranthene (81%) 

Pyrene (78%) 

Benzo(b)fluoranthene (73%) 

Chrysene (68%) 

Phenanthrene (68%) 

Frequency 
Rank 

1 

1 

3 

4 

4 

Background 

Fluroanthene(100%) 

Pyrene (100%) 

Phenanthrene (92%) 

Chrysene (75%) 

Benzo(b)fluoranthene (75%) 

Least Frequently Detected: 

Frequency 
Rank 

17 

16 

14 

14 

Production Area 

2-Methylnaphthalene (9.8%) 

Acenaphthene (12%) 

Dibenz(a,h)anthracene (24%) 

Acenaphthylene (24%) 

Frequency 
Rank 

17 

16 

14 

14 

Background 

2-Methylnaphthalene (17%) 

Dibenz(a,h)anthracene (25%) 

Naphthalene (33%) 

Acenaphthylene (33%) 

The five most commonly detected PAHs in Production Area surface soil are also the five most 

frequently detected in near-site background surface soil. Likewise, three ofthe four least 

frequently detected PAHs in the background surface soil are also three ofthe four least 

frequently detected in Production Area surface soil. The nearly identical relative concentrations 

of PAHs detected in on-site and near-site soils strongly suggest that PAHs detected in the 

Production Area and near-site areas originate from off-site sources unrelated to Site activities. 

The analytical results discussed above also indicate that PAHs are found ubiquitously in this 

urban region of Rhode Island. The mean concentration of total PAHs in the Production Area 

surface soil samples (22 mg/kg) is less than that of total PAHs in near-site background samples 

(48 mg/kg), as shown in Table 6-1. 

Table 6-1 also lists background concentrations of PAHs in urban soil that are published in the 

literature. None ofthe mean or UCL ofthe mean concentrations exceed these ranges, and are 

considerably less than the maximum values ofthe ranges given. This indicates that the PAH 

concentrations of Production Area and near-site background surface soil may be lower than is 

typical for an urban setting. 
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6.3.2.1.2 Benzo(a)pyrene 
Benzo(a)pyrene was detected at virtually the same frequencies in Production Area (66%) and 

near-site background surface soil (67%) (refer to Table 6-1). The mean concentration (1.3 

mg/kg) found in Production Area surface soil samples is less than the mean concentration (2.6 

mg/kg) detected in the background soil samples. White and Vanderslice (1980) list a typical. ._ .. 

range of 50 to 75 mg/kg for benzo(a)pyrene in urban soil. The concentrations of benzo(a)pyrene 

detected in both Production Area and near-site background soil are below this range. 

It should be noted that the mean concentration for benzo(a)pyrene found in near-site background 

soil is skewed higher due to one surface soil sample in which this compound was detected at 22 

mg/kg. However, even this value is low in comparison to the typical soil concentration range for 

benzo(a)pyrene (50 to 75 mg/kg) described in the literature. 

6.3.2.2 Waste Water Treatment Area 

6.3.2.2.1 Total PAHs 
Sixteen PAHs were detected in Waste Water Treatment Area surface soil. These 16 PAHs were 

likewise detected in the near-site background soil (Table 6-2). The detection frequency of these 

16 compounds (including 2-methyInaphthalene) is greater in background than in Waste Water 

Treatment Area surface soil. Only naphthalene was found to have a greater detection frequency 

in the Waste Water Treatment Area (50%) than in the near-site background surface soil (33%). 

Relative detection frequencies of PAHs within the Waste Water Treatment Area soil data set 

mirror those ofthe near-site background data set. This observation was also made for the 

Production Area (Section 6.3.2.1). The individual PAHs detected most and least frequently in 

the two data sets are listed below in order of rank with respect to frequency of detection 

(frequencies of detection are shown in parentheses): 

Most Frequently Detected: 

Frequency 
Rank 

1 

2 

3 

Waste Water Treatment 

Pyrene (89%) 

Phenanthrene (78%) 

Fluoranthene (67%) 

Frequency 
Rank 

1 

1 

3 

Background 

Pyrene (100%) 

Fluoranthene (100%) 

Phenanthrene (92%) 

Project No. 1.003.03 
July 25, 1995 6-14 



Least Frequently Detected: 

Frequency 
Rank 

,. 17 . 

14 

14 

14 

Waste Water Treatment Area 

. 2:Methylnaphthalene (0%) 

Dibenz(a,h)anthracene (5.6%) 

Acenaphthylene (5.6%) 

Acenaphthane (5.6%) 

Frequency 
Rank 

17 

16 

14 

14 

Background 

2-Methylnaphthalene (17%) 

Dibenz(a,h)anthracene (25%) 

Acenaphthylene (33%) 

Naphthalene (33%) 

The three most frequently detected PAHs in Waste Water Treatment Area surface soil are the 

same as the three detected most frequently in the near-site background surface soil. Likewise, 

three ofthe four least frequently detected PAHs in Waste Water Treatment Area surface soil are 

the same as those detected in background soil. Just as for the Production Area (Section 6.3.2.1), 

the nearly identical relative concentrations of PAHs detected in on-site and near-site soils 

strongly suggest that PAHs detected in the Waste Water Treatment Area and near-site areas 

originate from off-site sources unrelated to Site activities. The analytical results discussed above 

also indicate that PAHs are found ubiquitously in this urban region of Rhode Island. The mean 

concentration of total PAHs in Waste Water Treatment Area surface soil samples (14 mg/kg) is 

less than that of total PAHs in near-site background surface soil samples (48 mg/kg), as shown in 

Table 6-2. 

Table 6-2 also lists background concentrations of PAHs in urban soil that are published in the 

literature. None ofthe mean or UCL ofthe mean concentrations exceed these ranges, and are 

considerably less than the maximum values ofthe ranges given. This indicates that the PAH 

concentrations of Waste Water Treatment Area and near-site background soil may be lower than 

is typical for an urban setting. 

6.3.2.2.2 Benzo(a)pyrene 
Benzo(a)pyrene was detected at a lower frequency in Waste Water Treatment Area surface soil 

(28%) than in near-site background surface soil (67%) (see Table 6-2). The mean concentration 

(0.86 mg/kg) found in Waste Water Treatment Area surface soil samples is less than the mean 

concentration (2.6 mg/kg) detected in the background soil samples. White and Vanderslice 

(1980) list a typical range of 50 to 75 mg/kg for benzo(a)pyrene in urban soil. The 

concentrations of benzo(a)pyrene detected in both Waste Water Treatment Area and near-site 

background soil are below this range. 
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6.3.2.3 Warwick Area 

6.3.2.3.1 Total PAHs 
Seventeen PAHs were detected in Warwick Area surface soil, as well as in the near-site 

background soil (Table 6-3). The detection frequency for each compound is greater-in .... 

background than in Warwick Area surface soil. Relative detection frequencies of PAHs within 

the Warwick Area soil data set mirror those ofthe near-site background data set. This 

observation was also made for the Production and Waste Water Treatment Areas (Section 6.3.2.1 

and 6.3.2.2). The individual PAHs detected most and least frequently in the two data sets are 

listed below in order of rank with respect to frequency of detection (frequencies of detection are 

shown in parentheses): 

Most Frequently Detected: 

Frequency 
Rank 

1 

2 

2 

Warwick Area 

Pyrene (58%) 

Fluoranthene (55%) 

Phenanthrene (55%) 

Frequency 
Rank 

1 

1 

2 

Background 

Pyrene (100%) 

Fluoranthene (100%) 

Phenanthrene (92%) 

Least Frequently Detected: 

Frequency 

Rank 

15 

15 

15 

14 

Warwick Area 

Acenaphthene (9.7%) 

Dibenz(a,h)anthracene (9.7%) 

Acenaphthylene (9.7%) 

2-Methylnaphthalene (19%) 

Frequency 

Rank 

17 

16 

14 

14 

Background 

2-Methylnaphthalene (17%) 

Dibenz(a,h)anthracene (25%) 

Acenaphthylene (33%) 

Naphthalene (33%) 

The three most frequently detected PAHs in Warwick Area surface soil are the same, in order, as 

the three detected most frequently in the near-site background surface soil. Likewise, three ofthe 

four least frequently detected PAHs in Warwick Area surface soil are the same as those detected 

in background soil. Just as for the Production and Waste Water Treatment Areas (Section 6.3.2.1 

and 6.3.2.2), the nearly identical relative concentrations of PAHs detected in on-site and near-site 

soils strongly suggest that PAHs detected in the Warwick Area and near-site areas originate from 

off-site sources unrelated to Site activities. The analytical results discussed above also indicate 
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that PAHs are found ubiquitously in this urban region of Rhode Island. The mean concentration 

of total PAHs in Warwick Area surface soil samples (21 mg/kg) is less than that of total PAHs in 

near-site background samples (48 mg/kg), as shown in Table 6-3. 

Table 6-3 also lists background concentrations of PAHs in urban soil that are published in the 

literature. None ofthe mean or UCL ofthe mean concentrations exceed these ranges, and are 

considerably less than the maximum values ofthe ranges given. This indicates that the PAH 

concentrations of Warwick Area and near-site background soil may be lower than is typical for 

an urban setting. 

6.3.2.3.2 Benzo(a)pyrene 
Benzo(a)pyrene was detected at a lower frequency in Warwick Area surface soil (42%) than in 

near-site background surface soil (67%) (see Table 6-3). The mean concentration (1.2 mg/kg) 

found in Warwick Area surface soil samples is less than the mean concentration (2.6 mg/kg) 

detected in the background soil samples. White and Vanderslice (1980) list a typical range of 50 

to 75 mg/kg for benzo(a)pyrene in urban soil. The concentrations of benzo(a)pyrene detected in 

both Warwick Area and near-site background soil are below this range. 
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6.4 Public Health Risk Assessment. 

6.4.1 Chemicals of Potential Concern 
The COPCs were selected using a screening process based on HHEM guidance and detailed in 

Appendix 6-B. Detected concentrations, frequencies of detection, and toxicities were considered 

during screening. Comparisons to background concentrations regarding inorganics and PAHs is 

described in Section 6.3. PAHs and certain inorganics were previously removed from the 

selection process discussed here and detailed in Appendix 6-B. The purpose of using the 

screening process was to limit the PHRA to the COPCs in each Site area which represent the 

majority of human health risks. Separate COPCs were selected for cancer and noncancer risks. 

These COPCs were carried through the risk assessment process. 

The COPCs for the respective areas and the basis for their selection (*) regarding cancer or 

noncancer effects are listed below: 

PRODUCTION AREA 

Cancer Effects Noncancer Effects 

PCB 1260* PCB 1248* 

gamma-Chlordane* PCB 1254* 

Vinyl chloride* gamma-Chlordane 

Total PCBs 2-Nitroaniline* 

Chlorobenzene* 

Toluene* 

WASTE WATER TREATMENT AREA 

Cancer Effects 

2,3,7.8-TCDF* 

Dieldrin* 

b/s(2.Ethylhexyl)phthalate* 

gamma-Chlordane 

Total PCBs 

Noncancer Effects 

PCB 1254* 

gamma-Chlordane* 

Tinuvin 327* 

Dieldrin 

/)/s(2-Ethylhexyl)phthalate* 
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Cancer Effects 

Aldrin* 

Beryllium*-

Dieldrin* 

i!)/s(2-Chloroethyl)ether' 

Total PCBs 

WARWICK AREA 

Noncancer Effects 

PCB 1248* 

PCB 1254* 

2-Nitroaniline* 

Chlorobenzene* 

Aldrin 

Beryllium 

Dieldrin 

Toxicity information for the COPCs is presented in Section 6.4.3. 

6.4.2 Exposure Assessment 
The exposure assessment is a critical component ofthe human health risk assessment. Exposure 

assessment methodologies used in the PHRA and the resulting estimated potential exposures are 

presented in detail in Appendix 6-C. With respect to chemical hazards, exposure may be defined 

as the contact of an individual with a chemical agent. Exposure itself does not connote risk, but 

without exposure or potential exposure a chemical agent poses no risk. 

Exposure assessment in human health risk assessment is used to estimate the quantity of a given 

chemical that could cross the exchange boundaries between the environment and the body. 

These boundaries are generally at the gastrointestinal tract, the lungs, and the skin. But before an 

estimation may be made-regarding the quantity of exposure, appropriate scenarios must be 

developed under which exposure could potentially occur. 

The basic steps of an exposure assessment are to: 

• characterize the exposure setting; 

• identify potential exposure pathways; 

• identify human receptors; 

• develop exposure scenarios; 

• develop exposure models; and 

• quantify exposure.. 
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The exposure setting consists ofthe physical environment, including the proximity ofthe site to 

current human populations. The identification of potential exposure pathways considers the 

characterization ofthe exposure setting, impacted environmental media, and medium-to-medium 

transport. The identification of human receptors includes both current and future populations 

-identified during the characterization ofthe exposure setting. Potential future land uses so-e 

evaluated to identify potential future human receptors. The associated routes of exposure for an 

identified receptor population is referred to as an exposure scenario. Exposure scenarios are 

developed based on the receptors and potential exposure pathways. Determinations are made 

regarding which routes of exposure are appropriate for inclusion in the exposure assessment for 

each identified potential human receptor population. 

Exposure quantification uses information from the previous exposure assessment steps. 

Exposure equations are used to quantify exposure associated with each selected pathway in the 

exposure scenario, and these comprise the exposure models. Variables used in the exposure 

equations include, among others, measured concentrations of chemical in the media, contact rates 

with the media, frequency of exposure, exposure duration per exposure event, body weight ofthe 

exposed individual, total duration over which an individual is exposed, and the time period over 

which the exposure is averaged. Most of these input variables are site-, medium-, and receptor-

specific and may include measured, modeled, or default values. However, they are also chemical 

specific, relying on factors that influence concentration. 

6.4.2.1 Exposure Setting 
This section describes features ofthe Site and its location as they apply to human health risk 

assessment. A detailed site description is given in the RFl Report. 

The Site is located along the Pawtuxet River in Cranston, Rhode Island. The climate may be 

characterized as temperate with four well-defined seasons, and is heavily influenced by 

Narragansett Bay and the Atlantic Ocean. The mean annual temperature is approximately 50 °F, 

with a daily mean during the coldest month (January) of 29°F and the warmest month (July) of 

73 °F. The mean annual number of freezing days (minimum temperature of 32°F or less) is 114. 

The average annual rainfall is approximately 42 inches per year. Measurable precipitation (0.01 

inches of rain equivalence) averages 124 days annually and is typically distributed evenly 

throughout the year. The armual snowfall averages approximately 36 inches, over half of which 

usually falls during January and Febmary. The wind blows most commonly from a northwestem 

direction and least commonly from an eastem direction. The average annual wind speed is 11 
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miles per hour. Meteorological data are from the weather station in Providence, Rhode Island 

and are contained in Volume 1 ofthe RCRA Facility Investigation Proposal (Ciba, 1990). 

Additional data are from the National Oceanic and Atmospheric Administration (1990). 

The Production and Waste Water Treatment Areas are located on the north shore ofthe Pawtuxet 

River in Cranston; the Warwick Area is on the south shore ofthe Pawtuxet River and is in 

Warwick, Rhode Island (Figure 6-5). Areas surrounding the Site are used for commercial, 

industrial, or residential purposes. The area west ofthe Production Area is industrial; areas north 

and east ofthe Production Area are residential. Based on different levels of impact and probable 

future land use, the Production Area, as defined in the Consent Order with the USEPA, is for the 

purpose ofthe PHRA divided into two parcels: the Laboratory and Warehouse Building Area 

and the Production Area. These are identified on Figure 6-1. Virtually no site-related chemicals 

were found in the Laboratory and Warehouse Building Area, thus it was not evaluated further in 

the RFL Therefore, only the risks associated with the Production Area identified on Figure 6-5 

are evaluated in the PHRA. 

The Warwick Area is bordered by land in commercial use to the east and residential use to the 

south. The river lies north and west of this area. The areas west and north ofthe Waste Water 

Treatment Area are residential, and the land east of this area is currently used for commercial 

purposes. 

6.4.2.2 Potential Exposure Pathways and Human Receptors 
An exposure pathway may be defined as a course that a chemical may take from a source of 

contamination to an individual. The following four elements are necessary for an exposure 

pathway to be complete: 

• Contamination source zmd release mechanism; 

• Retention medium or transport medium; 

• Point of potential human contact with the impacted medium; and 

• Human exposure route at the contact point. 

The sources and release mechanisms involve previous chemical manufacturing, chemical 

handling, and waste handling and disposal activities which have occurred in the Site areas. 

Impacted media which may serve to retain and/or release the contamination are surface soils, 

subsurface soils, and groundwater. Points of human contact with the impacted media are 

dependent on land use. 

Project No. 1.003.03 
July 25, 1995 6-21 



One purpose ofthe PHRA is to provide conservative estimates of risk. On-site residential use 

would represent a "worst-case" land use. Ciba has assumed for risk assessment purposes that 

future on-site residential risk ought to be evaluated for the Warwick and Waste Water Treatment 

Areas. Although residential land use may not be the most probable for this area, to be 

. conservative the PHRA evaluates this land use...On-site occupational exposure.i^ assumed for 

the Production Area because it is being proposed for use by the City of Cranston as parking for 

city vehicles, and as a storage and loading area for road salt, sand, and snow removal equipment. 

An on-site worker will potentially occupy this area full-time, but only during the four coldest 

months ofthe year performing activities related to snow and ice management of City streets. 

Parking and vehicle removal by a wide array of City employees will be the only activity for the 

other 8 months ofthe year (City of Cranston, 1995). Vehicle maintenance will be conducted 

within the buildings. A nonspecific commercial/industrial worker scenario which does not 

consider the planned use ofthe Site by the City is also evaluated. 

6.4.2.2.1 On-Site Worker Scenario/On-Site Resident Scenario 
The on-site worker scenario for the Production Area, and the on-site resident scenario for the 

Waste Water Treatment and Warwick Areas are evaluated assuming that no modifications are 

made to the property, such as soil removal or bringing in clean topsoil. The media that may 

affect a future on-site resident or on-site worker include surface and subsurface soils. Exposure 

pathways associated with these scenarios are: 

• Direct contact with surface soil resulting in incidental ingestion; 

• Direct contact with surface soil resulting in dermal absorption; 

• Inhalation of airbome chemicals associated with fugitive dust emissions from surface 

soil; and 

• Inhalation of volatilized chemicals associated with surface and subsurface soil. 

It is not reasonable to zissume that groundwater from the shallow aquifer underlying the vicinity 

ofthe Site will be used as drinking water. Groundwater beneath the Site is classified by RIDEM 

as GB. It is not suitable for public or private drinking water use and is typical of highly 

urbanized areas with dense concentrations of industrial and commercial activities. This 

classification is also used for groundwater underlying permanent waste disposal areas (such as 

landfills). There are no private wells in the vicinity ofthe site. Because ofthe limited areal 

extent of groundwater contamination at the Site, and because the contaminated groundwater 

discharges directly to the Pawtuxet River, the river pathway for groundwater is the only potential 

exposure route. In addition, virtually no site-related contamination was found in deeper aquifers. 
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Site-related chemicals were detected only in shallow groundwater, which follows a strong 

gradient toward the Pawtuxet River bordering the Production Area. A RCRA Stabilization 

Action is addressing this groundwater in the Production Area. 

Figure 6-6 illustrates the exposure pathways evaluated in the PHRA for these exposure scenarios. 

Values for the exposure assumptions for these two scenarios are shown in Table 6-4. 

6.4.2.2.2 Canoeist Scenario 
Because groundwater underlying the Site will not be used for drinking water, a canoeist scenario 

was developed for each ofthe Site areas to evaluate the potential risk of impacted groundwater to 

the human receptor most likely to be in maximum contact with this medium. Potential ingestion 

offish will be addressed in the Pawtuxet River RFL Groundwater contact with regard to the 

canoeist scenario would be indirect; actual exposure would be to Pawtuxet River water to which 

groundwater underlying the Site has discharged. Predicted river water concentrations of COPCs 

were modeled by WCC for each ofthe three Site areas. The model uses measured groundwater 

and soil concentrations ofthe COPCs, as described in Appendix 6-D, to predict Pawtuxet River 

water concentrations. 

Figure 6-6 illustrates the exposure pathways evaluated in the PHRA for this exposure scenario. 

Values for the exposure assumptions for the canoeist scenario are shown in Table 6-5. 

6.4.2.3 Potential Exposure Point Soil Concentrations 
The COPC concentrations for the environmental media pertinent to the exposure assessment are 

shown for the three Site areas in Table 6-6. The concentrations given for surface soils and 

combined surface and subsurface soils were derived from direct measurements (Appendix 6-A). 

Air concentrations shown on Table 6-6 are predicted from measured surface soil and combined 

soil concentrations using the modeling procedures described in Appendix 6-D. 

Concentrations of COPCs for these soils are the lesser of either the 95th percentile UCL ofthe 

means or the maximum detected concentrations. For compounds detected in one or more surface 

soil samples from a given Site area, the 95th percentile UCLs ofthe arithmetic means were 

calculated using the detected value, or one-half the sample quantitation limit (SQL) for samples 

in which the chemical was not detected. The methods for determining statistical distribution type 

and calculating the 95th percentile UCL ofthe mean are described in Section 6.4.2.3.2. The 

surface soil values in Table 6-6 were used in the soil ingestion and dermal absorption exposures 
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estimated for the on-site resident and worker scenarios (Appendix 6-C). They were also used in 

the inhalation pathway exposure estimates of fugitive dust (Appendix 6-D). The values shown in 

Table 6-5 for combined subsurface and surface soil concentrations were used for estimating 

exposure to chemical vapors (Appendix 6-D), and for modeling soil-to-groundwater 

concentrations. (Appendix 6-E). ^ ,„ .__, . _ 

6.4.2.3.1 Total PCBs Data Sets 
Region I policy is to assume that all PCBs have the same cancer potency as PCB 1260 (see 

Sections 6.4.3 and 6.4.4) (USEPA, 1995b). However, soil samples are analyzed and 

concentrations reported for the separate PCB mixtures. Thus, to assess the potential risks of total 

PCBs as requested by Region I, the analytical results of all the PCBs detected within a medium 

were combined to form a separate data set for that medium. For example, three PCBs were 

detected in Production Area surface soil. The concentrations of PCB 1248, PCB 1254, and PCB 

1260 were summed for each Production Area surface soil sample. For samples in which a given 

PCB was not detected, one-half the sample quantitation limit (SQL) was used. This same 

approach was taken for Warwick Area surface soil, except that only PCB 1248 and PCB 1254 

were summed because neither PCB 1260 nor any other PCB was detected in any Warwick Area 

surface soil sample. The 95th percentile UCL ofthe mean was used as the exposure point 

concentration, just as for the data sets ofthe respective COPCs. 

The combined surface soil and subsurface soil data sets are used in the PHRA only for the soil-

to-air volatilization model and the soil-to-groundwater-to-surface water model. Because 

different volatilization rates have been modeled for the individual PCBs, the modeled gaseous 

concentrations ofthe separate PCBs were summed to derive an overall exposure to total PCBs 

with regard to this exposure pathway. The total PCBs surface water concentration is estimated 

from summing the modeled values ofthe individual PCBs. 

6.4.2.3.2 Statistical Distribution of Chemicals in Soil 
Statistical analyses were performed to determine the type of distribution represented by each 

COPCs detected in soil. The type of statistical distribution ofthe chemical analytical data should 

be identified, if possible, for a more meaningful exposure point concentration estimate. If a 

given analyte is detected in too few soil samples, then the type of statistical distribution ofthe 

analyte in the soil cannot be reliably ascertained. As described in Section 6.4.1, if a chemical is 

not detected in a given sample, then one-half the SQL is the assumed concentration. These one-

half SQL values do not accurately portray the actual concentrations, but are used expressly for 
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exposure assessment purposes. This is particularly tme if SQL values ofthe nondetected 

samples are high relative to the detected values in a data set. The statistical methods and 

description ofthe general procedures used in the PHRA to determine distribution type are 

described in the following paragraphs. 

Each data set was first evaluated for frequency of detection. The PHRA uses a lower limit 

detection frequency of 75% to determine whether a data set can be statistically tested to evaluate 

its distribution. Data sets with detection frequencies greater than 75% were evaluated using the 

Shapiro-Wilk H -̂test for normality. If the data set meets the test criteria for normality at p<0.05, 

then the chemical is assumed to be normally distributed over the given Site area, and the 95th 

percentile UCL ofthe arithmetic mean based on a normal distribution was used to estimate the 

exposure point concentration. If the data set fails the test for normality, then a Shapiro-Wilk 

^-test for lognormality was performed. If the data set meets the criteria for lognormality, then 

the chemical was assumed to be lognormally distributed over the given Site area, and the 95th 

percentile UCL ofthe arithmetic mean concentration based on a lognormal distribution was used 

to estimate the exposure point concentration. If a data set meets the criteria for neither statistical 

distribution, then distribution was assumed to be normally distributed for purposes of calculating 

the 95th percentile UCL ofthe mean. 

6.4.2.4 Potential Exposure Point Pawtuxet River Water Concentrations 
The approach used to estimate exposure point concentrations for the Pawtuxet River is similar to 

that used for the estimation of potential exposure point soil concentrations (Section 6.4.2.3). The 

lesser of either the highest detected concentration or the 95th percentile UCLs ofthe groundwater 

and of combined soil and subsurface soil concentrations were used as input values to predict 

river water concentrations of the COPCs associated with each ofthe Site areas (Appendix 6-E). 

Groundwater concentrations were predicted from the combined soil values using leaching and 

infiltration assumptions. For each COPC in each Site area, the greater of either the predicted 

groundwater concentration or the value based on measured groundwater concentrations were 

used to predict water concentrations in the Pawtuxet River based on groundwater discharge from 

each Site area. Two modeling scenarios were assumed: a low flow/low distribution coefficient 

scenario and a high flow/high distribution coefficient scenario. The latter scenario was selected 

for the PHRA exposure calculations because the modeled chlorobenzene concentration under this 

scenario (1 ug/l) is similar to those measured over a six-month monitoring period in the Site area 

ofthe Pawtuxet River. Chlorobenzene is the only COPC for which this type of monitoring data 

of the river is available. 
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6.4.2.5 Exposure Assessment Results 
The calculated potential exposures are determined by a number of exposure assumptions and 

variables for each scenario. Methods for calculating exposure are presented in Appendix 6-C. 

Input values for calculating exposure are shown in Table 6-4 for the on-site resident and on-site 

worker-scenarios, and in Table 6r.6 for the canoeist scenario. _The exposure assessment results, 

given in Appendix 6-C, are carried into the risk characterization. 

6.4.3 Toxicity Assessment 
Toxicity assessment consists of identifying and evaluating toxicity criteria and health effects 

information for the chemicals detected in impacted and/or potentially impacted media. In the 

PHRA, toxicity criteria were identified during the COPC screening process (Appendix 6-B). 

Attention is given to the relationship between the level ofthe exposure and the severity of any 

resultant adverse health effects. Specific adverse health effects are noted for each chemical 

carried through the risk assessment process, particularly those effects on which the toxicity 

criteria are based. Information obtained during the toxicity assessment is used in the risk 

characterization (Section 6.4.4) to estimate risks associated with the exposure levels estimated 

during the exposure assessment (Section 6.4.2). 

Toxicity information for the COPCs and background compounds is shovm in Table 6-7 and the 

full Integrated Risk Information System (IRIS) print-outs are given in Appendix 6-F. This 

information includes the following: 

• Chronic reference doses (RfDs); 

• Cancer slope factors (CSFs); 

• Target organs for adverse health effects; 

• Tumor sites; and 

• USEPA weight-of-evidence classification system for cancer effects. 

The items listed above are described in the following subsections. 

6.4.3.1 Health Effects Classification 
Chemicals may exhibit a variety of adverse health effects. For risk assessment purposes, these 

adverse effects are generally divided into two categories: noncancer and cancer. The reason for 

this distinction is the opinion that the mechanism for each is different. It is generally believed 

that the body has protective mechanisms against most noncancer effects. These defenses must be 

overcome by a given exposure level of a toxicant before any adverse effects occur. Therefore, it 
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is thought that a range of exposure levels from zero to some finite threshold level can be 

tolerated with essentially no risk of adverse health effects. 

Unlike noncancer effects, cancer is assumed by USEPA in most cases not to have a threshold 

level (USEPA, 1989a). The hypothesized mechanism of carcinogenesis assumes that there is 

essentially no level of exposure to a carcinogen that does not pose a finite probability, however 

small, of generating a carcinogenic response. 

The USEPA-preferred and most regularly updated source of toxicity information is the (IRIS) 

on-line data base. IRIS was the primary source of health effects criteria used in this toxicity 

assessment, and IRIS toxicity profiles are included as Appendix 6-F. When health effects criteria 

were not found in IRIS, this information was sought in the Health Effects Assessment Summary 

Tables (HEAST-USEPA, 1994), the agency's second preference. Other sources of toxicity 

information were used only when the health effects criteria were not available in IRIS or 

HEAST. Health effects criteria for noncancer effects and cancer effects are discussed in Sections 

6.4.3.2 and 6.4.3.3, respectively. A given chemical may exhibit both noncancer and cancer " 

effects. 

6.4.3.2 Health Criteria for Noncancer Effects 
The assessment of toxic effects for a noncarcinogenic chemical is based on the RfD approach. 

An RfD is a daily human oral intake level measured in milligrams of chemical per kilogram of 

body weight (mg/kg-day), such that a lifetime of exposure to a given toxicant at the RfD level 

theoretically poses virtually no risk of deleterious effects (USEPA, 1989a). It is developed or 

verified by USEPA's RfD/RfC Work Group using oral toxicity data. Reference concentrations 

(RfCs) are developed or verified for inhalation also by USEPA's RfD/RfC Work Group. An RfC 

is a daily human inhalation intake based on a constant lifetime average concentration of a 

chemical in air, measured in milligrams of chemical per cubic meter of air (mg/m^). Likewise, 

they are derived from toxicity data to be within a tolerable threshold level that poses virtually no 

risk of deleterious health effects. RfCs may be converted to RfDs using exposure assessment 

calculations. Note that in Table 6-7, inhalation route RfDs are referred to as "RfDjS". RfDs are 

also used for the dermal absorption route of exposure. Chemical-specific differences of 

absorption via the oral and dermal routes are addressed separately in the exposure assessment 

(Section 6.4.2 and Appendix 6-C). 

Even though RfDs are designed to be below threshold health effects levels using conservative 
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assumptions, it cannot be definitively stated that a given level of exposure below the RfD poses 

no risk. Neither can it be assumed that a given exposure level above the RfD poses a definite 

human health risk. The most sensitive subpopulations are considered in establishing RfDs. 

An RfD is derived frOm^human studies that provide some quantification of exposure or from 

animal studies. If available, a no-observed-adverse-effects level (NOAEL) is used. Uncertainty 

factors, typically of an order of magnitude each, may be used to account for the following; 

• Variations in sensitivity among the exposed population; 

• Extrapolations from animal studies to human exposures; 

• Extrapolations from shorter term studies to chronic 

exposures; and 

• Extrapolations from a lowest-observed-adverse-effects 

level (LOAEL) to a NOAEL. 

An additional uncertainty or modifying factor is used to reflect professional judgement ofthe 

uncertainties ofthe study and the database not explicitly addressed by the above factors. The 

modifying factor may range from one to less than ten. When combined, these uncertainty factors 

may result in a nearly 100,000-fold margin of safety with respect to the toxicity criteria. 

Therefore, an RfD or RfC is biased in overestimating the possibility of toxic effects from 

exposure to a chemical. 

6.4.3.2.1 RfD for PCB 1248 
PCB 1248 has no USEPA-established reference dose (RfD), so it was necessary to derive a 

provisional RfD. PCB 1248 elicits both developmental and immunologic effects, with 

developmental appearing to be the critical effect. A provisional PCB 1248 RfD of 8 x 10'̂  

mg/kg-day was derived for developmental effects (Table 6-7), and a provisional RfD of 1 x 10"̂  

mg/kg-day for immunologic effects was also derived. Because of potential additive toxicity with 

PCB 1254, immunologic effects of PCB 1248 are relevant to the PHRA. A detailed discussion 

of how these provisional RfDs were developed is given in the following subsections. 

6.4.3.2.1.1 Developmental Effects 
In addition to IRIS, the Hazardous Substances Data Bank (HSDB), Registry of Toxic Effects of 

Chemical Substances (RTECS), Developmental and Reproductive Toxicology Database 

(DART), and TOXLINE on-line databases were searched for toxicity information on PCB 1248. 

The joumal articles referenced in these databases were reviewed. As mentioned above, the 
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critical effect that occurs at the lowest dose is a developmental effect. In the key study (Allen et 

al., 1979) adult female rhesus monkeys (eight per exposure level) were fed PCB 1248 at 

estimated doses of 0.008 and 0.016 mg/kg-day for 18 months. After seven months of exposure, 

the primates were bred and the mothers and offspring evaluated for toxic effects. Six of eight 

-Conceptions.at„the lower exposureJeveI,.and,seven.of eight at .the higher.leyel resuhed in Ijye 

births, and the infants survived the experimental period. No matemal toxicity was observed at 

either dose level, but the infants were somewhat smaller than controls at birth. These infants 

gained less weight than controls during the nursing period, and they developed focal areas of skin 

hyperpigmentation. These are some ofthe classic signs of PCB intoxication. A PCB 1248 RfD 

of 8 X 10"̂  mg/kg-day for people is estimated using the following uncertainty factors: 

Extrapolation from a lowest-observed adverse effect level to a NOAEL = 10 

- The standard default value was used because several ofthe 16 female rhesus 

monkeys in the combined 0.008 and 0.016 mg/kg-day dose groups (all of which 

conceived) had resorptions/abortions (Allen et al., 1979). Unfortunately, the 

reproductive performance ofthe control group is not specified. Reproductive • 

performance in rhesus monkeys is highly variable among colonies, but 25 to 35% 

fetal losses in pregnant females is common. However, other publications by this 

group of investigators report no fetal losses in control groups for PCB studies 

conducted in the same time frame as that of Allen et al. (1979). Even though this 

level of reproductive performance is highly unusual, it can only be assumed from 

the information given that no fetal losses were experienced in the control group. 

Otherwise, a LOAEL to NOAEL uncertainty factor of 3 could be justified. The 

somewhat lower birth weights and weight gain observed in the study relative to 

controls was not characterized by the authors as statistically significant. Schantz 

et al. (1989) made similar observations in PCB 1248 rhesus monkey studies 

conducted at the same laboratory at matemal exposure levels of 0.016 and 0.040 

mg/kg-day. They also characterized the hyperpigmentation of infants as mild, and 

reversible after weaning at these exposure levels. This implies that the 0.008 

mg/kg-day exposure level in the Allen et al. (1979) study is close to a NOAEL 

dose. This justification is similar to that used by the USEPA for using the 

uncertainty factor of 3 for NOAEL estimation in deriving the RfD for PCB 1254 

because ofthe less severe effects on periocular tissues and nail beds in rhesus 

monkeys at lower doses (IRIS, 1995; see Appendix 6-F). 
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• Extrapolation from rhesus monkeys to man = 1 

- Explanation: The vast majority of differences in the severity of toxic effects at 

similar dose levels of a given chemical among test animal species is related to 

differences in metabolism and toxicokinetics. Comparative PCB metabolism and 

foxicokinetic studies in man relative to monkeys, dogs, and rats show that these - -

species handle PCBs in a maimer similar to people (Schnellman et al., 1983. 1984, 

1985). Monkeys match best with the human data, a conclusion which is 

corroborated by the Agency for Toxic Substances Disease Registry (ATSDR, 

1991) and the USEPA (IRIS, 1995; see Appendix 6-F). This close similarity 

between monkeys and humans based on data that are rarely available in people, 

and the fact that rhesus monkeys exhibit adverse PCB health effects at doses ten­

fold lower than in other species, justifies direct extrapolation to people. 

• Human variability = 10 

Explanation: Standard default. 

6.4.3.2.1.2 Immunologic Effects and Potential Additive Toxicity 
The potential for addhive toxicity of PCB 1248 and PCB 1254 was evaluated. According to 

USEPA guidance, additivity is to be considered if two or more compounds affect the same target 

organ or have the same mechanism of action (USEPA, 1989a). Developmental toxicity, the 

critical effect of PCB 1248, is not listed in IRIS or any other database searched as a critical effect 

of PCB 1254. Immunological effects are a critical effect listed in IRIS for PCB 1254. PCB 1248 

also elicits immunologic effects. Therefore, potential additive effects of PCB 1248 and PCB 

1254 were evaluated with respect to immunologic effects. The application of additive toxicity is 

discussed in the risk characterization (Section 6.4.4). 

The lowest dose at which an immunologic effect was observed for PCB 1248 is 0.2 mg/kg-day 

(Thomas and Hinsdill, 1978). After eleven months on experimental diets resulting in a dose 

level of either 0.1 or 0.2 mg/kg-day, two groups of eight rhesus monkeys were injected 

intravenously with sheep erythrocytes (SRBCs). A third, control group was likewise injected 

with SRBCs. Compared to the 0.1 mg/kg-day and control groups, the 0.2 mg/kg-day group 

showed a significantly reduced SRBC antibody titer one week after primary immunization. At a 

dose of 0.1 mg/kg-day, no immunologic effect was observed. This lower dose is regarded as a 

NOAEL for immunologic effects. An uncertainty factor of 10 to extrapolate chronic exposure, a 

factor of 10 to account for human variability, and a factor of 1 to extrapolate from rhesus 
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monkeys to humans (Section 6.4.3.2.1.1) were used to estimate a PCB 1248 provisional RfD for 

immunologic effects. If the NOAEL for immunologic effects (0.1 mg/kg-day) is divided by the 

combined factor of 100, the resuhing provisional RfD is 1x10"-' mg/kg-day. This value is about 

12 times greater than the provisional RfD calculated for developmental effects. 

As shown in Table 6-7, the established RfD for PCB 1254 is 2 x 10"' mg/kg-day. This value is 

based on ocular exudate, meibomian gland effects, distorted growth of nails, and decreased 

antibody response to SRBCs in rhesus monkeys dosed at 5 x 10'̂  mg/kg-day (IRIS, 1995). The 

provisional RfD of PCB 1248 with regard to immunologic effects is 50 times higher than the 

RfD for PCB 1254. 

Even though the critical effects of PCB 1248 and PCB 1254 are different, potential additive 

immunologic effects may affect the estimation of MPS values. As stated above, the RfD for 

PCB 1254 is 50 times lower than the provisional RfD for PCB 1248 based on immunologic 

effects. Therefore, 50 mg/kg of PCB 1248 equals 1 mg/kg of "PCB 1254 equivalents" in the use_ 

of this relationship to estimate acceptable residual PCB soil concentrations. 

Additivity with regard to developmental effects might also be pertinent if PCB 1248 was 

detected at significantly higher concentrations than PCB 1254 at the Site. However, in the 

databases that exist for site soil, PCB 1254 is detected with greater frequency and generally at 

higher concentrations than PCB 1248. Thus, the critical immunologic effects of PCB 1254 and 

the additive immunologic effects of PCB 1248, from a toxicity viewpoint, "drive" the estimation 

ofMPS values for PCBs. 

6.4.3.3 Health Criteria for Cancer Effects 
Human carcinogens and potential human carcinogens are categorized into the following groups 
by USEPA Human Health Assessment Group's weight-of-evidence classification system: 

• Group A 

Human Carcinogen (sufficient evidence of 

carcinogenicity in humans). 

• Group B 

Probable Human Carcinogen (Bl—limited 

evidence of carcinogenicity in humans; B2— 
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sufficient evidence of carcinogenicity in animals 

with inadequate or lack of evidence in humans). 

• Group C 

Possible Human Carcinogen (limited evidence 

- -of carcinogenicity in animals and inadequate or . . . . . . . . , , . . . ,. _ 

lack of human data). 

• Group D 

Not Classifiable as to Human Carcinogenicity 

(inadequate or no evidence). 

• Group E 

Evidence of Noncarcinogenicity for Humans (no 

evidence of carcinogenicity in adequate studies). 

Quantitative cancer risk assessments are performed on chemicals in Groups A and B, and on a 

case-by-case basis for Group C The quantification of potential human cancer risks exhibited by 

a chemical is based on its cancer slope factor (CSF). In practical terms, a CSF is an estimate of 

the risk associated with a chronic daily intake of one milligram of chemical per kilogram of body 

weight (mg/kg-day)''. Separate CSFs are derived for the oral (CSFo) and inhalation (CSF^ 

exposure routes. Typically, IRIS lists no CSF, value, but instead lists an inhalation unit risk 

(UR,). The UR, is the potential cancer risk associated with an average lifetime exposure to an 

airbome concentration of one microgram of a chemical per cubic meter of air (pig/m^yK UR; 

values can be converted to provisional CSF; values using exposure assessment methodologies. 

Similar to the case of noncancer effects (Section 6.4.3.2), CSFj, values may be used for the 

dermal absorption exposure route, using chemical-specific factors to adjust for the differences in 

absorption between the oral and dermal routes. 

CSFs are calculated through the use of mathematical extrapolation models. Generally, the 

USEPA currently limits its extrapolation to the linearized, multistage model, despite heavy 

criticism from the scientific community. This model incorporates data from studies performed 

using high doses relative to potential environmental exposure, and estimates the largest possible 

linear slope within the 95th percentile upper confidence limit, extrapolating the study data to a 

low dose. Because ofthe choice of mathematical model and ofthe 95th percentile upper 

confidence limit, the CSF represents a conservative, upper-bound estimate ofthe potential cancer 

risk of a chemical to humans. 
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6.4.4 Risk Characterization 
The objective of risk characterization is to evaluate and quantify the potential risks associated 

with a site. This is done by combining the exposure levels estimated in the exposure assessment 

(Section 6.4.2) with the appropriate toxicity criteria identified during the toxicity assessment 

- (Section-6.4.3)-to quantitatively estimate-potential-eancer risk-for carcinogens and the potential 

for noncancer adverse health effects. Because of basic differences in the mechanisms of toxicity, 

the risks associated with cancer and noncancer adverse health effects of chemicals are 

characterized separately. Risk characterization methodologies used in the PHRA are consistent 

with the HHEM and are described in Appendix 6-G. The following provides an overview ofthe 

process used in risk characterization. 

The total hazard index (THI) represents the overall calculated noncancer risks posed by the 

COPCs in a given exposure scenario. The calculation ofthe THI and associated values such as 

hazard quotients (HQs) and hazard indices (His) are described in detail in Appendix 6-G. Briefly 

the THI is the sum ofthe separate chemical-specific HQ values for all ofthe COPCs, via all the 

relevant routes of exposure for the exposure scenario. The HQ is calculated by dividing the 

estimated chemical intake level (IN) to a chemical, via one exposure pathway, by the appropriate 

RfD. Both the IN and the RfD are given in tinits of milligrams of chemical per kilogram of body 

weight per day (mg/kg-day). Thus, if the IN is greater than the RfD, the HQ will exceed a 

threshold value of 1. The chemical-specific HI is the sum of all HQ values (via all exposure 

pathways) for a particular COPC. 

To evaluate noncancer risk, the THI is compared to a target value of 1. The THI is rounded to 

one significant figure in accordance with the HHEM. If the THI is less than or equal to 1, then it 

is unlikely, given the exposure assumptions, that the COPCs present a health risk. If the THI 

(rounded to one significant figure) exceeds 1, then separate THI values should be calculated for 

the separate target organs. If any ofthe resultant target organ-specific THI values exceed the 

target value of 1, then a potential for adverse health effects may be indicated. When exposure to 

multiple chemicals with the same target organ exist, the combined effect ofthe chemicals may be 

additive, synergistic, antagonistic, or they may have no influence on one another at all. 

Antagonistic relationships result in health effects that are less than those predicted by a chemical 

given alone; synergistic relationships result in health effects that exceed the results predicted by a 

chemical given alone and the additive effects of chemicals with similar effects. Combined 

noncancer health effects on the same target organ are assumed to be additive in the PHRA. It 

should be noted that the THI value is to be compared to the threshold value of 1, and should not 
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be used as an independent, quantitative estimator of risk. The reasons for this are related to the 

assumption discussed in Section 6.4.3.1 ofthe toxicity assessment that a threshold level of 

exposure must be exceeded before chemicals elicit adverse noncancer health effects. 

The total incremental lifetime cancer risk (ILCR) is the sum of all estimated potential cancer 

risks associated with all carcinogenic chemicals in a given exposure scenario. Combined cancer 

risks associated with exposure to muhiple carcinogens are assumed to be additive, unless 

available information suggests otherwise. In weighing exposures to potentially carcinogenic 

compounds, a reasonable level of risk must be selected. Cancer is of significant occurrence in 

the United States with an estimated lifetime risk of developing cancer being about three out of 

every ten people (3 x 10"') (American Cancer Society, 1990). Approximately 80 percent of these 

cases result in death direcfly attributable to the disease. The USEPA regards an ILCR of 

between 1 x 10"* (1 in 1,000,000) and 1 x lO"̂  (1 in 10,000) as acceptable. Thus, this may be 

interpreted as an increase in the United States baseline cancer incidence from 300,000 per million 

population to a range of 300,001 to 300,100 per million population. Under the Resource 

Conservation and Recovery Act (RCRA), this is regarded as the protective risk range for media 

protection standards (USEPA, 1990b). Altematively, a project-specific target risk range or risk 

level may be used. If the ILCR exceeds the upper bound ofthe target risk range, then further 

evaluation or corrective action may be indicated. 

6.4.4.1 Special Considerations of PCBs 

6.4.4.1.1 PCB 1248 and PCB 1254 
Section 6.4.3.2 discusses the differences in the respective critical effects for PCB 1248 and PCB 

1254. PCB 1254 has an RfD of 2 x 10'̂  mg/kg-day based on immunologic effects. A 

provisional RfD of 8 x 10"' mg/kg-day was derived for PCB 1248, based on developmental 

effects. This developmental effects RfD was used in the risk characterization. Because the RfD 

for PCB 1254 and the provisional RfD for the critical effect of PCB 1248 are based on different 

target organs and mechzinisms of toxicity, hazard indices that result from these RfDs are not 

additive. 

A provisional RfD was also derived for PCB 1248 that is specific for immunologic effects; this 

value is 1x10"^ mg/kg-day. This immunologic-based RfD for PCB 1248 was also used in the 
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risk characterization. The resultant HI is summed with the HI for PCB 1254 to estimate an 

additive effects THI for immunologic effects, referred to as the "Combined PCB THI". 

6.4.4.1.2 Total PCBs 
-The-analytieal results of all detected-PCBs were summed and -referred-to as total-PCBs.- These 

are PCB 1248, PCB 1254, and PCB 1260 in the Production Area; PCB 1248 and PCB 1254 in 

the Warwick Area; and PCB 1254 in the Waste Water Treatment Area. The resultant data set 

was treated as if total PCBs were a different chemical. Total PCBs was used in the risk 

characterization, using the Region I policy assumption that the combination of all PCBs is equal 

in cancer potency to PCB 1260 (USEPA 1995b). This practice is not consistent with PCBs 

toxicity data. A large toxicity database exists for PCB 1254, from which it is concluded that it is 

not carcinogenic. Also, existing studies suggest that PCB 1248 is not carcinogenic. Since most 

ofthe PCBs detected at the Site are PCB 1254 and PCB 1248, to assume that these mixtures are 

carcinogens with the same cancer potency as PCB 1260 grossly overestimates potential cancer 

risks. 

6.4.4.2 Risk Characterization Results 

6.4.4.2.1 Production Area 
Production Area noncancer and cancer effects risk characterization results are summarized in 

Tables 6-8, 6-9, and 6-10 for the workers and the canoeist. 

6.4.4.2.1.1 On-Site Worker 
The THI for the Production Area on-site worker is estimated as 0.9 (Table 6-8). This value 

assumes that the noncancer effects of all COPCs are additive. The Combined PCBs THI for the 

Production Area on-site worker is estimated as 0.4. These values do not exceed the target value 

of 1. Thus, adverse noncancer health effects associated with Site soils are unlikely to occurin 

the Production Area. Regarding potential cancer risks, the total ILCR is estimated as 1 x 10"̂ , 

with Total PCBs accounting for virtually 100% ofthe estimated potential total ILCR. This is 

within the RCRA protective risk range of 10"* to 10"̂ . 

Overall, both cancer and noncancer potential human health risk estimates are below their 

respective "action" criteria for the on-site worker in the Production Area. Ofthe three PCBs 

detected on Site, toxicological data indicate that PCB 1248 and PCB 1254 are noncarcinogenic; 

only PCB 1260 appears to be carcinogenic in animals (see Section 6.4.4.1.2). Region I policy is 
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to assume that all PCBs have a cancer potency equal to that of PCB 1260. PCB 1260 comprises 

only about 4% ofthe total PCBs detected in the Production Area. If PCB 1248 and PCB 1254 

are considered as noncarcinogens, the estimated potential ILCR for the on-site worker is 6 x 10"̂ . 

This value is also within the RCRA protective cancer risk range. 

6.4.4.2.1.2 General Worker 
The THI for the general worker is estimated as 0.8 (Table 6-9). This value assumes that the 

noncancer effects of all COPCs are additive. The Combined PCBs THI for this worker is 

estimated as 0.3. These values do not exceed the target value of 1, indicating that adverse, 

noncancer health effects associated with the Production Area soils are unlikely to occur. 

Regarding potential cancer risks, the total ILCR is estimated as 1 x 10"̂ , with total PCBs 

accounting for virtually 100% of this value. This value is within the RCRA protective risk range 

of 10"'to 10"". 

Overall, both cancer and noncancer potential human health risk estimates are below their 

respective "action" criteria for the general worker in the Production Area. Ofthe three PCBs 

detected in the Production Area, PCB 1260 is the only one that toxicological data indicate is 

carcinogenic (see Section 6.4.4.1.2). Region I policy is to assume that all PCBs have a cancer 

potency equal to that of PCB 1260. PCB 1260 comprises about 4% ofthe PCBs detected in the 

Production Area. If PCB 1248 and PCB 1254 are regarded as noncarcinogenic, the estimated 

potential ILCR for the nonspecific commercial/industrial worker in the Production Area is 5 x 

10"'. This value is also within the RCRA protective risk range. 

6.4.4.2.1.3 Canoeist 
The THI for the Production Area canoeist is estimated as 0.0006, with over 85 percent of this 

value being associated with 2-nitroaniline (Table 6-10). This value is far less than the target THI 

criterion of 1. Thus, noncancer human health effects associated with potential impact of COPCs 

in the Production Area to the Pawtuxet River are effectively nonexistent. 

The ILCR is estimated as 2 x 10"'. This value is less than the RCRA protective risk range of 10"' 

to 10"̂ . Moreover, the ILCR value in the canoeist scenario for total PCBs was calculated by 

summing the individual contributions ofthe three PCBs and, then, assuming that PCB 1248 and 

PCB 1254 are carcinogenic and have the same cancer potency as PCB 1260. Toxicological 

evidence indicates that neither PCB 1248 nor PCB 1254 are carcinogenic. If these two 
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compounds are excluded from the evaluation of carcinogens, the estimated ILCR is much lower 

(7 X 10"'°). 

6.4.4.2.2 Waste Water Treatment Area 
Waste-Water Treatment Area noncancer- and cancer-effects risk.characterization results are 

summarized in Tables 6-11 and 6-12 for the on-site resident and canoeist, respectively. 

6.4.4.2.2.1 On-Site Resident 
The THI for the hypothetical future on-site resident is estimated as 0.4. This value is less than 

the target THI criterion of 1. Thus, noncancer health effects associated with Site media are 

unlikely to occur. Regarding potential cancer risks, the total ILCR is estimated as 3 x 10"^ This 

value is within the RCRA protective cancer risk range of 10"* to 10"̂ . Overall, both cancer and 

noncancer potential human health risk estimates are below their respective "action" criteria for 

the Waste Water Treatment Area on-site resident. 

6.4.4.2.2.2 Canoeist 
The THI for the Waste Water Treatment Area canoeist is estimated as 0.000005. This value is 

far less than the target THI criterion of 1. Thus, noncancer human health effects associated with 

potential impact of COPCs in the Production Area on the Pawtuxet River are effectively 

nonexistent. 

The ILCR is estimated as 9 x 10"'°. This value is far less than the RCRA protective risk range of 

10"' to 10"̂ . Moreover, the ILCR value in the canoeist scenario for total PCBs was calculated by 

assuming that PCB 1254 is carcinogenic and has the same cancer potency as PCB 1260. 

Toxicological evidence indicates that PCB 1254 is not carcinogenic. 

6.4.4.2.3 Warwick Area 
The Warwick Area noncancer and cancer effects risk characterization results are summarized in 

Tables 6-13 and 6-14 for the on-site resident and the canoeist, respectively. 

6.4.4.2.3.1 On-Site Resident 
The THI for the hypothetical Warwick Area on-site resident is estimated as 2 (Table 6-13). This 

is derived by combining the HI values of all COPCs, and assuming that these effects are 

additive. This value exceeds the target THI criterion value of 1. Exceeding the criterion value, 

as mentioned in Section 6.4.3.2, does not necessarily indicate a potential human health risk. 
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The HHEM recommends that when a THI exceeds 1, the next step in the risk assessment 

process is to evaluate the potential human health effects by separate target organs. The COPCs 

contributing to 95% ofthe noncancer risk are PCB 1254 (HI=0.91), PCB 1248 (HI=0.66), and 

2-Nitronaniline (HI=0.63). The target organ is different for each of these compounds, thus the 

His should not be regarded as additive. - . - , 

PCB 1254 was found to have the highest HI. Its critical effects include a decreased antibody 

response. Even though toxicity studies report the critical effect of PCB 1248 to be 

developmental effects, PCB 1248 has also been observed to have immune system effects at 

higher doses (see Section 6.4.3.2.1). A provisional RfD of 1 x 10"̂  mg/kg-day was derived for 

the immunological effects of PCB 1248, approximately 1/12 that used for the developmental 

effects of PCB 1248. An HI of approximately 0.06 is estimated for the developmental effects of 

PCB 1248 by multiplying the HI for the developmental effects of PCB 1248 (0.66) by 1/12. 

The immunological effect of PCB 1248 can conservatively be considered additive with the 

critical effect of PCB 1254. This results in a target organ-specific THI of 1 for immunological 

effects, which equals the target criterion. None ofthe other target organ-specific THI values 

would be greater than that for developmental effects (0.7) as none ofthe other COPCs are 

additive with either the effects of PCB 1248 or 2-nitroaniline. This indicates that adverse 

noncancer health effects are unlikely to occur in the Warwick Area. 

The total ILCR for the hypothetical future on-site resident is estimated as 3 x l O"̂ . This value is 

the RCRA protective risk range of 10"' to 10"̂ . However, the USEPA Region I policy is to 

assume that all PCBs have a cancer potency equal to that of PCB 1260 (USEPA, 1995b). Total 

PCBs for the Warwick Area is comprised of only PCB 1248 and PCB 1254. As stated in 

Section 6.4.4.1.2, this practice is not consistent with PCB toxicity data. This is particularly tme 

for the Warwick Area where no PCB 1260 was detected. To assume that these compounds have 

the same cancer potency as PCB 1260, when they are regarded as noncarcinogenic, greatly 

exaggerates potential cancer risks. The ILCR ofthe COPCs excluding total PCBs is 6 x 10"^ 

This value also is within the RCRA protective risk range (10"* to 10"̂ ). 

Overall, the noncancer health effects have HI values less than the target criterion of 1, a THI of 2, 

and a maximum target organ-specific THI of 1. These values indicate that the action criterion for 

the hypothetical on-site resident is met. If noncarcinogenic PCB 1248 and PCB 1254 are 

assumed to have the same cancer potency as PCB 1260, the result is an ILCR of 3 x 10"̂ . 
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However, if only carcinogens (Classes A, B, and C) are considered, the resultant ILCR is 

6 X 10"̂  This value meets the "action" criteria for the hypothetical on-site resident. 

6.4.4.2.3.2 Canoeist 
"The THffor the-Warwick Area canoeist is estimated as 0:002,-with over 95-percent of this score -

being associated with 2-nitroaniline. This value is far less than the target THI criterion of 1. 

Thus, noncancer human health effects associated with potential impact of COPCs in the Warwick 

to the Pawtuxet River are effectively nonexistent. 

The ILCR is estimated as 2 x 10"*. This value is far less than the RCRA protective risk range of 

10"' to 10'". Approximately 60 percent ofthe ILCR is associated with beryllium, a naturally 

occurring component of soils, and about 35 percent of this ILCR is associated with total PCBs. 

Further, the ILCR value in the canoeist scenario for total PCBs was calculated by summing the 

individual contributions of PCB 1248 and PCB 1254 and, then, assuming that these two 

compounds are carcinogenic and have the same cancer potency as PCB 1260. Toxicological 

evidence indicates that neither PCB 1248 nor PCB 1254 are carcinogenic. If the two PCB 

compounds are excluded from the evaluation of carcinogens, the estimated ILCR is even lower 

( 1 X lO-«). 

6.4.4.2.4 Background 
Cancer and noncancer risks of chemicals determined to present at site-specific background 

concentrations were also characterized for the Production Area worker scenarios and the Waste 

Water Treatment and Warwick Area on-site resident scenarios. The major "risk drivers" with 

respect to background compounds were previously determined for each Site area (see Section 

6.3.2). The results ofthe background risk characterization are presented for the three site areas in 

the following subsections and are summarized in Tables 6-15 through 6-17. 

6.4.4.2.4.1 Production Area 
Cancer and noncancer risk results for the site-specific, on-site worker scenario and the 

nonspecific commercial/industrial on-site worker are summarized in Table 6-15. The 

background THI for the site-specific, on-site worker scenario was estimated as 0.009. 

Approximately 87% of this value is associated with arsenic. The background ILCR was 

estimated as 4 x 10"', with about 47% of this associated with benzo(a)pyrene and 34% with 

arsenic. 
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The background THI for the nonspecific, commercial/industrial worker was estimated as 0.004, 

with approximately 83% of this value being associated with arsenic. The background ILCR 

under this scenario was estimated as 3 x 10"', with benzo(a)pyrene accounting for approximately 

58% of this value. 

6.4.4.2.4.2 Waste Water Treatment Area 
The background THI for the Waste Water Treatment Area on-site resident was estimated as 0.09, 

with about 52% of this value associated with arsenic and 34% with manganese. The background 

ILCR for under this scenario was estimated as 1 x 10"̂ , with dibenz(a,h)anthracene, beryllium, 

and benzo(a)pyrene contributing approximately 41%, 28%, and 21% of this value, respectively. 

6.4.4.2.4.3 Warwick Area 
The background THI for the Warwick Area on-site resident was estimated as 0.1, with arsenic 

accounting for about 58% of this value. The background ILCR was under this scenario was 

estimated as 4 x 10"', benzo(a)pyrene contributing about 64% of this value and arsenic the 

remaining 36%. 

6.4.5 Uncertainties 
One ofthe primary objectives ofthe PHERE is to characterize and quantify potential risks. The 

very nature of risk, being comprised of probability statements, connotes that uncertainty is 

involved. The fact that potential risks in the PHERE are called "potential" accentuates the 

associated uncertainty because the risks evaluated do not exist at this time. In addition, there are 

uncertainties associated with the COPC selection process, future land-use scenarios, transport 

models, exposure input values, toxicity values, and the risk characterization process. 

6.4.5.1 COPC Selection Process 
The COPCs were selected using a screening process described by the USEPA in the HHEM. 

While the method is useful for screening, it is based on oral toxicity values and does not address 

chemical-specific differences to such variables as environmental contaminarit fransport, dermal 

absorption rates, and toxicities via exposure routes other than ingestion. 

6.4.5.2 Future Land-Use Scenarios 
Future land use for the Production Area will be a City of Cranston parking lot and storage facility 

for road salt, sand, and snow removal equipment. It will include covering the Production Area 

with approximately one foot of soil and six inches of asphalt. This is based on the plans ofthe 
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City of Cranston (1995) and Ciba. This future land use has a high level of certainty. However, 

because the assumption was made in calculating potential risks that the Production Area would 

not be paved or in any way covered, the PHERE greatly exaggerates exposure to contaminated 

soil, and thus, greatly overestimates potential cancer and noncancer risks. A soil and asphalt 

-cover will dramatically-reducesoil-to-air-and soil-to-groundwatertransport, and worker ingestion 

and dermal contact with the impacted soil will essentially be eliminated. Because ofthe planned 

use ofthe site already described, the general worker is regarded as an unlikely receptor. 

Unrestricted residential land use is conservatively assumed for the Waste Water Treatment and 

Warwick Areas because there is uncertainty as to the future use. Although residential land use is 

not necessarily the most relevant for these Site areas, it represents a "worst-case" future land use 

scenario. Future industrial or commercial use of these areas is regarded as very plausible. The 

assumption of residential land use overestimates the exposure associated with an industrial or 

commercial land-use scenario. 

6.4.5.3 Transport Models 
Soil-to-air and soil/groundwater-to-Pawtuxet River fransport models were used in the PHRA to 

estimate COPC exposure point concentrations of air and river water, respectively, attributable to 

each ofthe three Site areas (Appendices 6-D and 6-E). 

The soil-to-air models were intentionally selected and used in a manner that would tend to 

overestimate potential exposures of people. For example, a simple event of neutral stability, a 

mean annual wind speed, and a constant worst-case wind direction were assumed conditions. 

Also, it was assumed that the soil surface contained no hardened cmst. These are unrealistic 

assumptions which, together, exaggerate wind dispersion of soils and result in overestimates of 

exposure. 

Similarly, the soil/groundwater-to-Pawtuxet River water model is based on conservative 

assumptions. As an example of a conservative assumption, the model accepts either the greater 

ofthe measured groundwater concentrations, or the groundwater concentration based on 

measured soil concentrations, to estimate Pawtuxet River concentrations. This results in 

calculating risks on the river water concentrations of several compounds that have not been 

detected in any groundwater samples collected on-site. 

If the Production Area were to be covered with soil and paved, as is planned, exposure to the on-
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site worker would be dramatically reduced. The ingestion and dermal absorption pathways 

would be effectively eliminated, as would airbome particulate emissions. Only the inhalation of 

volatile emissions would remain as an exposure pathway, and it is estimated that the soil/asphalt 

cap would reduce volatile emissions by more than 95 percent. This would result in an ILCR and 

-HFto the on-site Production Area worker of approximately-7 x. i O"-'-'? and 0.0001, respectively:- -̂ . 

Likewise, it is expected that the asphalt/soil cap will greatly reduce infiltration of rainwater 

through the zone of impacted soil. This would decrease mobility ofthe COPCs in the soil, and 

prevent leaching to groundwater. As a result, the concentration of COPCs in the Pawtuxet River 

would be reduced; consequently, exposure to the hypothetical canoeist would also be reduced. 

6.4.5.4 Exposure Assumption Values 
Exposure assumption values used in the exposure assessment are generally regarded as 

overestimates ofthe "tme" values. The HHEM advocates a "reasonable maximum exposure" 

(RME) approach to exposure assessment. The RME does not assume "worst-case" values for 

each exposure assumption value. However, the RME values recommended by the HHEM, such 

as contact rates, exposure frequencies, and exposure duration, are decidedly conservative (e.g., 

95th percentile UCLs of possible values). The PHRA basically followed the HHEM approach, 

using assumption values that were reviewed by Region I in the May, 1994, meeting and 

discussed during subsequent meetings and teleconferences. A few are somewhat less 

conservative than the default RME values which appear in the HHEM. Although there is 

uncertainty associated with every selected value, a few of these exposure variables are 

highlighted in the following paragraphs. 

Maximum detected and 95th percentile UCL ofthe mean concentrations were used as the 

chemical concentration values. These are overestimates of average values. It is noted that 

concentrations that were qualified as estimated values during data validation ("J values") were 

also used in the PHRA to derive the concentration values; nondetected values were assumed to 

be one-half the sample quantitation limits (SQL). These practices are consistent with the HHEM. 

The use of "J values" may result in either an overestimate or underestimate of actual average 

concentrations. Because many ofthe "J values" are less than one-half their respective SQLs, the 

assumption that a concentration equal to one-half the SQL is present, tends to overestimate actual 

average concentrations. 

The soil ingestion rates (IR )̂ are considered overestimates of actual values. The IR, used in the 

exposure assessment for the on-site resident scenario is 200 mg/day for young children and 100 
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mg/day for older children and adults, as suggested in the HHEM. An ingestion rate of 50 

mg/(work)day of soil was assumed for the on-site worker scenario. However, in studies by 

Calabrese, et al., (1989) using 64 subjects, the median ofthe range for daily soil ingestion by 

young children (ages 1 through 4 years old) was found to be 9 to 40 mg per day, depending on 

' thetracer element used forthe study. Work cited in the Exposure Factors Handbook-(USEPAf- -

1990a) suggests that individuals 5 years of age and older ingest on average approximately 10 mg 

of soil per day. Soil ingestion for the resident scenario and contact were assumed to be 

proportionate to the amount of time spent at the Site. This is an overestimate, especially for 

adults, since one ofthe primary sources of ingested soil is associated with food. In addition, if 

the Production Area were to be paved, the soil ingestion value would be virtually eliminated, 

making the ingestion of Production Area surface soil an incomplete exposure pathway. 

The exposure duration used for the on-site resident scenario and on-site worker are 30 and 25 

years, respectively. Few individuals work at the same location with the same job for as long as 

25 years. The on-site resident scenario exposure duration is far greater than the median duration 

time of 9 years that an individual typically lives at a residence as referenced in the HHEM. 

These conservative exposure values, when combined, may overestimate the potential risk by two 

orders of magnitude over more realistic exposure assumptions, depending on the exposure 

scenario and the exposure values selected. This does not include the overestimations of toxicity 

discussed in Section 6.4.5.5. 

6.4.5.5 Toxicity Assessment 
Uncertainties pertaining to the toxicity assessment are discussed in Section 6.4.3. These include 

uncertainties regarding development ofthe health effects criteria values, the classification of 

carcinogenicity, the exfrapolation of exposure route-specific toxicity values to other routes of 

exposure, and the extrapolation of toxic effects observed in animal studies to potential adverse 

health effects in people. A summary of these uncertainties is provided in the following 

paragraphs. 

The development of health effects criteria for noncancer health effects involves professional 

judgement. Depending on the nature ofthe toxicity studies, a safety factor of up to nearly four 

orders of magnitude may be built into the RfD or RiC value. 

The USEPA weight-of-evidence classification system for carcinogens is used to examine and 

classify chemical agents with respect to their human carcinogenic potential. Most compounds 
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that the USEPA classifies as carcinogens, including the COPCs examined in the PHRA, are B2 

carcinogens. The carcinogenicity of these chemicals is based on animal data. There is 

uncertainty as to the nature ofthe carcinogenic response in humans, if any. Also, the 

mathematical models used to extrapolate from relatively high-dose rodent studies to relatively 

low-dose human exposures arethe subject of much-controversy. The approach taken by USEPA 

of almost exclusively using the linearized multistage model, combined with other assumptions, 

tends to overestimate potential ILCR. The USEPA is currently revising its carcinogen policies. 

The revised policies may be enacted during 1995 or 1996. These could potentially impact the 

PHERE. 

When a noncancer or cancer health effects criterion was not available for a given route of 

exposure, the criterion from another route of exposure was adopted for use. This practice adds 

uncertainty and may either overestimate or underestimate toxicity. 

A provisional RfD was derived for PCB 1248 because the USEPA has not established an RfD. 

An uncertainty factor of 10 was used in the estimation of a NOAEL for a LOAEL observed in a 

study on rhesus monkeys. An uncertainty factor of 3 may be justifiable, except the investigators 

of this critical study omitted key information about reproductive performance in the control 

group and their rhesus colony in general (see Section 6.4.3.2.1). 

Total PCBs was used in the risk characterization, using the Region I policy assumption that the 

combination of all PCBs is equal in cancer potency to PCB 1260 (USEPA 1995b). This practice 

is not consistent with PCBs toxicity data. A large toxicity database exists for PCB 1254, from 

which it is concluded that it is not carcinogenic. Also, existing studies suggest that PCB 1248 is 

not carcinogenic. Since most ofthe PCBs at the Site are PCB 1254 and PCB 1248, to assume 

that these mixtures are carcinogens with the same cancer potency as PCB 1260 grossly 

overestimates potential cancer risks. 

6.4.5.6 Risk Characterization 
Uncertainty inherent to the risk characterization process involves the additivity assumption of 

adverse health effects associated with different chemicals. Chemicals in combination may act 

additively, antagonistically, synergistically, or not influence each other at all. Antagonistic 

relationships result in health effects that are less than those predicted by a chemical given alone; 

synergistic relationships result in health effects that exceed the results predicted by a chemical 

given alone, and additivity is the predicted sum of responses for chemicals with similar effects. 
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Therefore, the assumption of additivity used in the PHRA may either overestimate or 

underestimate human health risks. 

The conservativeness of health effects criteria are discussed in Section 6.4.4.1. This 

conservativeness is compounded in the risk characterization process-^where multiple conser\^ative 

values are combined together. This tends to exaggerate potential risks. Also, as discussed in 

Section 6.4.5.5, the Region I assumption that total PCBs are carcinogenic and have the same 

cancer potency as PCB 1260 grossly overestimates potential cancer risks. 
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6.5 Terrestrial Ecological Risk Assessment 

This baseline ecological risk assessment utilizes the procedures found in the Framework for 

Ecological Risk Assessment (USEPA, 1992b) and Ecological Assessment of Superfund sites: An 

'̂ Overview (USEPA 1991d).D(2tailed descriptions ofthe Site and Site history are found in " " " 

Section 1.0 ofthe Resource Conservation and Recovery Act (RCRA) Facility Investigation 

(RFl). The Site is divided into three areas: Production, Waste Water Treatment, and Warwick 

(Figure 6-7). Analysis is presented for each of these areas. 

6.5.1 Objectives and Scope 
The main objective of this baseline ecological risk assessment is to evaluate the potential risks 

posed to ecological receptors by COPCs contained in surface soils (0-2 feet) at the Production, 

Waste Water Treatment, and Warwick Areas and the small groundwater seep in the Waste Water 

Treatment Area ofthe Site. Specific objectives are to: 

• review ecological data, 

• summarize the data into a description of ecological conditions at the Site, 

• review data on the chemical contamination ofthe surface soils and select COPCs 

based on physiochemical and ecologically relevant criteria, 

• develop a conceptual model to identify reasonable exposure pathways and potential 

ecological receptors, and 

• make an assessment ofthe potential for COPCs to induce adverse ecological effects. 

6.5.2 Environmental Setting 
A complete site description is found in Sections 1, 2, and 3 ofthe RFL The description in this 

report is focused on the ecological risk assessment. 

6.5.2.1 Physiography 
The total area ofthe Site is approximately 25 acres: 8 acres north ofthe Pawtuxet River in 

Cranston and 17 acres south ofthe river in Warwick (Ciba, 1990). The Site is bordered to the 

north and south by residential areas, to the east by commercial areas, and to the west by a mixed 

industrial area also owned by Ciba. 

The topography ofthe Site is relatively flat with gentle slopes toward the Pawtuxet River with 

elevations ranging from about 10 to 25 feet above mean sea level. The Pawtuxet River, a major 

waterway, flows from west to east through the Site and is about 80 feet wide as it passes the Site. 
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The entire Warwick Area and about half of the Waste Water Treatment Area are within the 100-

year flood plain with about 10 percent ofthe Production Area along the river being within the 

100-year flood plain (FEMA, 1982, 1984). 

-Two small-wetlands and the. Pawtuxet River riparian zone are_o.n-site. The Pawtuxet River is 

designated by the U. S. Fish and Wildlife Service National Wetland Inventory system as R20W, 

indicating a free flowing river (open water, lower perennial riverine system). Natural 

groundwater discharge in the Waste Water Treatment Area appears responsible for a seep 

wetland (seep) of about 0.25 acre. In the Warwick Area there is a small depressional area of 

about 0.05 acre located in the northwest comer near the river (Gautreau and Hastings, 1995). 

6.5.2.2 Ecological Features 
Terrestrial habitats within the Site include upland and riparian wooded and open areas. The 

upland open areas support plants typical of open fields, roadsides, and areas including both 

native and exotic plants such as goldenrod, thistle, Queen Anne's lace, milkweed, common 

mullein, plantain, tickseed, and evening primrose. The edges of wooded upland areas support 

plants such as staghom sumac, the exotic Tree-of-Heaven, and multiflora rose which is also 

found in the wooded areas. Shmbs found in upland wooded areas noted in the Waste Water 

Treatment Area include lowbush blueberry and rosebay. English ivy and poison ivy serve as 

both ground plants or cover and vines. Trees include black oak, which prefers drier sites, and 

black cherry, northem red oak, white oak, Norway maple (introduced), and three species of pine-

Austrian (introduced), shortleaf, and white pine-which can tolerate more moisture variations. 

Trees found in the upland areas but more typical of riparian areas include cottonwood and gray 

birch with the shrub northem bayberry and herb Japanese knotweed. Table 6-H-l (Appendix 6-

H) provides a complete listing of terrestrial plants and animals noted during the March, 1992 

field survey. 

The herbaceous layer found in the riparian/wetland areas ofthe Site include sensitive fem, reed 

canary grass, soft msh, tussock sedge, cattail, and greenbrier. The riparian shmb/small tree layer 

includes pepperbush, pussy willow, highbush blueberry, red-osier dogwood, and speckled alder. 

Riparian area trees include black willow, bear oak, northem red oak, swamp white oak, white 

oak, black gum, gray birch, mockemut hickory, box elder, red maple, silver maple, American 

elm, sassafras, and eastem hemlock. 

Birds found on site include species which prefer open areas and forest edges such as killdeer. 
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mourning dove, domestic pigeon, European starling, mockingbird, house sparrow, and American 

robin. Woodland and edge area birds include Coopers' hawk, red-tailed hawk, great homed owl. 

blue jay, common crow, black-capped chickadee, cardinal, dark-eyed junco, and song sparrow. 

Birds found on site preferring a riparian habitat include great blue heron, Canada goose, black 

duck, American widgeon, mallard, wood duck, hooded merganser, red-winged blackbird, and. -

belted kingfisher. 

Mammals on site utilizing both upland and riparian wooded and open areas include the eastem 

cottontail rabbit, eastem gray squirrel, muskrat, and raccoon with the latter two especially 

utilizing the riparian area. 

6.5.2.3 Protected Species and Habitats 
The Ciba Site, located in an industrial park within the urbanized areas ofthe cities of Cranston 

and Warwick, has little natural area and is unlikely to provide suitable habitat for endangered 

plant or animal species. There are no federally designated critical habitats in Rhode Island 

(Reithel, 1994). 

6.5.3 Problem Formulation 
This section provides a description of potential ecological problems at each study site and defines 

objectives for the ecological assessment based on site information. Site history, chemical 

analyses for soils, potential migration and exposure pathways, potential ecological receptors 

(habitats and species), and ecologically appropriate assessment and measurement endpoints are 

discussed in this section. 

6.5.3.1 Production Area 

6.5.3.1.1 Site Description 
This is a narrow, north-south trending rectangular area which parallels Mill Street on the west 

and broadens where it borders the Pawtuxet River to the southeast (Figure 6-7). Its total areal 

extent is approximately 2.8 acres (ac), all of which is cleared, open ground. This area fronts the 

Pawtuxet River for approximately 114 meters (m) (370 feet); however, no riparian vegetation 

remains along the shoreline. Pedestrian and combined railroad/vehicle bridges cross the river to 

connect this area with the Warwick Area (Figure 6-7). 
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6.5.3.1.2 Stressor Selection 
Chemical contaminants are the primary stressors evaluated in this report. Chemicals of potential 

concem (COPCs) are chemicals that were detected in surface soils and which have the potential 

to adversely impact natural populations or ecosystems. 

Analytical results from surface soil samples [0 to 2 feet (0 to 0.75 meters) depth] are used to 

determine concentrations of chemicals to be used in the risk assessment. Initial screening for 

identification of analytes as COPCs follows the path shown in Figure 6-8 and is based on the 

following criteria (USEPA, 1989b): 

Blank Contamination: As part ofthe data validation process, a chemical was not 

considered further if the maximum sample concenfration did not exceed 10 times the 

highest blank for all common laboratory contaminants (acetone, 2-butanone, methylene 

chloride, toluene, and phthalates) or five times the highest blank for other chemicals. 

Frequency of Detection: Chemicals that are infrequently detected may be artifacts in the 

data due to sampling, analytical, or other problems. Chemicals were eliminated if they 

were detected in 5 percent or less ofthe samples. 

Essential Nutrients: Calcium, iron, magnesium, manganese, potassium, sodium, and 

zinc are considered essential macronutrients and are generally toxic only at very high 

concentrations. These chemicals, except for zinc, were eliminated as COPCs, since they 

were not present at excessively high concentrations. 

Water Chemistry: Indications of general water chemistry conditions (sulfates, carbonate, 

bicarbonate, chloride, and total dissolved solids) are also generally toxic only at very high 

levels. These chemicals were also eliminated as COPCs, since they were not present at 

excessively high concentrations. 

Background: A /-test with separate variances was performed for polyaromatic 

hydrocarbons (a product of fossil fliel-buming) and metals found in backgroimd samples 

and initially selected according to human health risk criteria (See Section 6.3). If the site 

concentrations were not significantly higher ( i .05) than background concentrations, they 

were eliminated as a COPC. If site concentrations were significantly higher than 

background concentrations, or no statistical tests were performed, they were considered a 
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COPC. If COPCs, that were not initially subjected to a /-test, resulted in a risk to animals 

on the Site, they were subjected to a /-test and included or eliminated as a COPCs 

according to the above criteria. 

Regulatory Limits: Limits or regulatory,criteria for surface soils for ecological risk 

assessment have not been promulgated at the state and/or federal level. Therefore, none 

are available for use. 

Persistence: Persistence of chemicals was estimated from their degradation half-life (to 5) 

in soil and their estimated ability to bioaccumulate in terrestrial food webs. An analyte 

was identified as a COPC if its octanol-water partition coefficient [an estimator of 

bioaccumulation potential (Garten and Trabalka, 1983)] was >3.5 (Lyman, et al., 1982), 

or its half-life in soil was >14 days (336 hours). 

Mobility: Mobility of chemicals is a fimction of water solubility and the soil sorption 

constant (K^). Highly water soluble compounds tend to leach from wastes or 

contaminated soils and are generally mobile in both groundwater or surface water. Soil 

sorption indicates the tendency for a constituent to be adsorbed to soil particles. 

Chemicals with log(K,,c)values <2 are weakly sorbed (and thus more mobile); log(Koc) 

values between 2 and 4 indicate moderate sorption; log(Koc) values >4 indicate strong 

adsorption to soils. An analyte was classified as potentially mobile and as a COPC if it 

exhibited a solubility >1 mg/L or a log(Ko,) < 3 (BEIA, 1989). 

Analytes selected as COPCs are shown in Table 6-18. Additional detail is found in Tables 6-H-2 

and 6-H-3. 

6.5.3.1.3 Exposure Pathway Identification 
For exposures to occur, complete exposure pathways must exist, which require: 

• a source and mechanism for COPC release, 

• a transport medium, 

• a point of environmental contact, and 

• an exposure route at the exposure point (USEPA, 1989c). 

If any of these four components is absent, a pathway is generally considered incomplete. 

However, the transport medium may be missing and the pathway may still be complete if the 
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contact point is directly at the contaminant release point. Specific potential exposure pathways 

include 

Dermal Contact (soil): Significant exposure via dermal contact would be limited to 

-organic contaminants which-are lipophilic-and can cross epidermal barriers.- Fur-bearing -

mammals and birds are less susceptible to exposure via dermal contact with soils because 

their ftir or feathers prevents much of their skin surface from coming into fiill contact 

with soil. Calculations showed risk to deer mice and raccoons from dermal contact to be 

two to three orders of magnitude lower than risk from soil ingestion or ingestion of 

contaminated plants and animals. Young mammals or birds, which are normally bom 

hairless or featherless, would be much more susceptible to transdermal exposure. 

Quantification of dermal exposure was therefore performed assuming young (newbom) 

rather than adult animals. Newbom shrews were used as representative newbom animals, 

since shrews are representative burrowing animals and have a large skin surface to body 

weight ratio. Calculations were performed to determine doses to newbom shrews from 

dermal contact (Table 6-H-4). These calculations were done using equations developed 

for dermal exposure (Hope, 1995) and all resulted in potential risks that were several 

orders of magnitude lower than risks from soil ingestion and from eating contaminated 

plants and animals. Thus, dermal contact was not considered to be a significant 

contributor to risk. 

Root Contact (soil): Contaminants that can partition into soil interstitial waters may be 

taken-up via roots in contact with soil and franslocated into edible foliage or reproductive 

stmctures (seeds). Terrestrial plants were assumed to be exposed primarily through 

contact with contaminated soils rather than with contaminated surface water. 

Consumption (soil): Incidental soil ingestion may inadvertently occur while grooming, 

burrowing or consuming plants, insects or burrowing invertebrates resident in soil. Some 

organisms, such as deer, deliberately ingest soil as a source of minerals. 

Inhalation (vapors): Inhalation of organic vapors would be limited to those 

contaminants with relatively high vapor pressures (Henry's Law constant > 10"̂ ). 

Animals that have the greatest potential for exposure would be those in burrows, such as 

shrews. Quantification of exposure due to inhalation was performed for compounds with 

inhalation toxicity information available and with the greatest concenfrations (Table 6-H-
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5). These calculations were done using equations developed for inhalation exposure for 

burrowing animals (Hope, 1995) and all resulted in potential risks that were several 

orders of magnitude lower than risks from soil ingestion and from eating contaminated 

plants and animals. Thus, inhalation was not considered to be a significant contributor to 

..-risk,.and this pathway is not considered. ,. -.....- . _ 

Food Web Interactions: Indirect exposure pathways involve contaminants that 

biomagnify within the food chain. Contaminants bound to soil or sediment are assumed 

to be bioavailable only after they partition into the water phase. Water-bome 

contaminants may bioaccumulate into plant tissues in contact with soil, sediment, or 

surface water or into terrestrial or aquatic species ingesting soil, sediment, or surface 

water. As these plants and/or animals are consumed, contaminants may be passed up the 

food chain to impact organisms within higher trophic levels. 

Exposure pathways that were determined to be relevant include root contact for plants, 

consumption of soil, and biomagnification within the food chain. 

6.5.3.1.4 Ecological Receptor Identification 
In March, 1992, a terrestrial/riparian reconnaissance survey was conducted at the Site (IT, 1992). 

The terrestrial survey identified twenty-eight species of upland plants and twenty-six species of 

riparian/wetland plants at and near the Site. Twenty-six species of birds were identified as well. 

These included the great blue heron (Ardea herodias), mallard duck (Anas platyrhynchos), and 

red-tailed hawk (Buteo jamaicensis). Five mammal species were identified, including the 

Eastem gray squirrel (Sciurus carolinensis) and the raccoon (Procyon lotor). A terrestrial 

wildlife and plant species inventory is provided in Table 6-H-l. Three representative species 

were selected for evaluations: 

• a small mammal (deer mouse, Peromyscus sp.), not found in survey, but probably 

present, 

• a large terrestrial omnivore and protected species (red-tailed hawk), and 

• a large terrestrial omnivore (raccoon). 

The Production Area is a former industrial operations center, surrounded on all sides by barren 

ground, roads, industrial buildings, and residential areas. Its historic use as an industrial site and 

parking lot, highly compacted soils, sparse cover, various man-made stmctures, and chain-link 

fences has eliminated habitats and natural communities that might attract or shelter a variety of 
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species. This flat site harbors many exotic weed and grass species typical of disturbed habitats 

and is largely devoid of native vegetation. Potential receptors in the cleared and paved portions 

ofthe Production Area include exotic plant species, small mammals (rats, mice, voles, etc.), and 

terrestrial invertebrates (insects, earthworms) that can tolerate disturbed, human-dominated 

^habitats. Other potential receptors include.a fcNy higher frophic level, species .(such_asj.he_red.-

tailed hawk or raccoon) for which these species are prey. Therefore, representative species for 

this Area are the deer mouse, raccoon, and red-tailed hawk. 

6.5.3.1.5 Potential Adverse Ecological Effects 
For adverse ecological effects to be possible, a study site must: 

• contain COPCs in abiotic media at detectable and biologically significant 

concentrations, 

• provide exposure pathways linking contaminants to receptors, and 

• have ecological receptors that either utilize the site, are present nearby, or are in 

range of COPCs migrating from the site. 

If these three fundamental conditions cannot be met, the probability of adverse effects due to" 

site-related contaminants is minimal. 

It has been shown that the Production Area contains COPCs in surface soils and provides 

exposure pathways potentially linking these COPCs to both on-site and off-site ecological 

receptors. Onsite bioaccumulation may be providing an exposure pathway to off-site receptors. 

Figure 6-9 illustrates a simplified food web pathway. 

6.5.3.1.6 Endpoints 
The potential for adverse effects was addressed in this assessment through comparison of 

observed exposure point concentrations to the No Observed Adverse Effects Level (NOAEL) for 

terrestrial animals (see Section 6.5.5.1). A NOAEL is the dose or concentration at or below 

which no adverse effects have been observed in exposed animals and is one to which a 

population of organisms may be exposed with no expected adverse impacts on any individuals. 

A NOAEL is an acceptable level for this assessment. 

6.5.3.2 Waste Water Treatment Area 

6.5.3.2.1 Site Description 
This is a roughly square area Which borders the Pawtuxet River to the south and is directly across 
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the river from the eastem end ofthe Warwick Area. It has no direct connection to either the 

Production or Warwick Areas. Its total areal extent is approximately 5.18 ac, of which 0.79 ac is 

a woodland, 0.54 ac is grassland, 0.25 ac is a seep area, 0.10 ac is paved, and the remainder 3.54 

ac is cleared, open ground. Land use as a percentage of total area is woodland, 15.3%; 

pavement, 1.2%; grassland, 10.4-%; seep-area^ 4;8%;-and cleared ground,-68.3%. -Much ofthe 

cleared land has experienced revegetation by a variety of grass and shmb species; several large 

trees remain in cleared areas along the river shoreline. The Pawtuxet River fronts the Area for 

approximately 179 m (590 feet). 

6.5.3.2.2 Stressor Selection 
COPCs for the Waste Water Treatment Area surface soils, identified using the process described 

in Section 6.5.5.3.1, eire shown in Tables 6-18, 6-H-6 and 6-H-7. COPCs for the seep sediments 

and surface water are shown in Tables 6-19, 6-H-8, 6-H-9, and 6-H-10. 

6.5.3.2.3 Exposure Pathway Identification 
Primary and secondary exposure pathways for the Warwick Area are similar to those identified 

in Section 6.5.3.1.3. However, the seep area also provides a semi-terrestrial exposure pathway 

that is possible. 

6.5.3.2.4 Ecological Receptor Identification 
Although the Waste Water Treatment Area is a former industrial operations center, all significant 

stmctures have been removed and the Area now encompasses several habitats and natural 

communities that might attract or shelter a variety of terrestrial species. The woodland edge 

habitat along the northem boundary may be capable of providing shelter to a number of species; 

potential receptors in this wooded habitat include tertestrial invertebrates, birds, squirrels, and 

raccoons. Potential receptors in the grassland and revegetated (cleared) portions ofthe Area 

include exotic plant species, small mammals (rats, mice, voles, etc.) and terrestrial invertebrates 

(insects, earthworms) that can tolerate disturbed, human-dominated habitats. Other potential 

receptors also include a few higher trophic level species (such as the red-tailed hawk or raccoon) 

for which these species are prey. In the small seep area (0.25 ac), the amount of standing water 

appears to vary. As the water recedes, the exposed sediments become part ofthe terrestrial 

components. As the standing water increzises, those sediments become part ofthe aquatic 

pathway. There are no fish in the seep but tadpoles were found. Therefore, the food pathway 

would be frogs. The great blue heron was chosen as the primary receptor for the seep because it 
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is at a high tropic level and occurs on-site. The representative species for this Area are the deer 

mouse, raccoon, red-tailed hawk, and great blue heron. 

6.5.3.2.5 Potential Adverse Ecological Effects 
-It-has been shown that the Waste Water Treatment Area contains COPCs in surface soils and.in.. 

the seep area sediments and water at detectable concentrations and provides exposure pathways 

linking these COPCs to both on-site and off-site ecological receptors. Onsite bioaccumulation 

may be providing an exposure pathway to off-site receptors. 

6.5.3.2.6 Endpoints 
Endpoints for risk assessment at this Area are the same as those described in Section 6.5.3.1.6. 

6.5.3.3 Warwick Area 

6.5.3.3.1 Site Description 
This is an east-west trending roughly rectangular area which parallels Vine Street on the south 

and borders the Pawtuxet River to the north. The Area protmdes southward across Vine Street 

for approximately 81m (270 feet). Its total areal extent is approximately 17.17 ac, of which 3.94 

ac) is a woodland, 10.17 ac is paved, and the remainder 3.06 ac is cleared, open ground. Land 

use as a percentage of total area is woodland, 23.0%; pavement, 59.2%, and cleared ground, 

17.8%. Much ofthe cleared land has experienced revegetation by a variety of herbaceous and 

shmb species; several large trees remain in cleared areas along the river shoreline. The Pawtuxet 

River fronts the Area for approximately 390 m (1300 feet). Pedesfrian and combined 

railroad/vehicle bridges cross the river to connect this Area with the Production Area. 

6.5.3.3.2 Stressor Selection 
COPCs for the Warwick Area, identified using the process described in Section 6.5.5.3.1, are 

shown in Tables 6-18, 6-H-l 1, and 6-H-12. 

6.5.3.3.3 Exposure Pathway Identification 
Primary and secondary exposure pathways for the Warwick Area are identical to those identified 

in Section 6.5.3.1.3. However, this site contains a woodland and supports more animals than the 

Production Area. Within the woodland is a solid waste management unit (SWMU-5), which 

contains most ofthe COPCs found in the Warwick Area. SWMU-5 and an adjacent zinc oxide 
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soil storage pile (SWMU-6) will be removed by interim remedial actions, thus removing this 

exposure pathway. However, the risk assessment is performed assuming that the current levels 

of contamination will continue to exist. 

6.5.3.3:4 Ecological Receptor Identification 
The Warwick Area is a former administration and engineering operations center, now largely 

covered by abandoned parking lots, roads, highly disturbed and compacted soils, and various 

chain-link fences. Over approximately two-thirds of this Area, these historic actions have 

eliminated habitats and natural communities that might attract or shelter a variety of terrestrial 

species. It is unlikely that significant numbers of potential receptors would be found in the paved 

portions due to the lack of habitat. However, natural revegetation in some ofthe cleared portions 

has created habitat for some species. The eastem third ofthe Area is covered with woodland 

habitat capable of providing shelter to a number of species; potential receptors in this wooded 

habitat include terrestrial invertebrates, birds, squirrels, and raccoons. Potential receptors in the 

revegetated (cleared) and paved portions ofthe Area may include exotic plant species, small 

mammals (rats, mice, voles, etc.) and terrestrial invertebrates (insects, earthworms) that can 

tolerate disturbed, human-dominated habitats. Receptors might also include a few higher trophic 

level species (such as the red-tailed hawk or raccoon) for which these species are prey. 

Therefore, the representative species are the deer mouse, raccoon, and red-tailed hawk. 

6.5.3.3.5 Potential Adverse Ecological Effects 
It has been shown that the Warwick Area contains COPCs in surface soils at detectable 

concentrations and provides exposure pathways linking these COPCs to both on-site and off-site 

ecological receptors. Onsite bioaccumulation may be providing an exposure pathway to off-site 

receptors. 

6.5.3.3.6 Endpoints 
Endpoints for risk assessment at this Area are the same as those described in Section 6.5.3.1.6. 

6.5.3.4 Problem Formulation Summary 
A summary of problem formulation results for all Areas appears in Table 6.20. Conceptual 

modeling suggests that COPCs in surface soils in each Area ofthe Site could be contributing to 

the potential for adverse effects in ecological receptors utilizing or traversing these Areas. Lower 

trophic level terrestrial plant and wildlife species are directly exposed to COPCs in surface soils, 

while higher trophic level receptors (e.g., raccoon, red-tailed hawk, great blue heron) may be 
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exposed to COPCs bioconcentrated in their prey species (terrestrial invertebrates, small 

marrunals, aquatic vertebrates). 

6.5.4 Exposure Characterization 
The COPCs identified in Table 6-18 and 6-19 are evaluated as to their potential to affect the site- -

representative organisms: deer mouse, raccoon, red-tailed hawk, and great blue heron. Potential 

doses to these organisms are calculated. 

6.5.4.1 Production Area 
For the purposes of this assessment, tissue residue levels were estimated for terrestrial plants and 

invertebrates and applied daily doses were estimated for deer mice, red-tailed hawks, and 

raccoons. Figure 6-9 indicates the feeding relationships for which quantitative exposure 

estimates were made. Vegetation and insects were assumed to be exposed primarily through root 

uptake and direct contact with COPCs in surface soils and these COPCs were bioaccumulated 

when these organisms were eaten by higher trophic-level species. Higher trophic level species in 

the terrestrial food web (e.g., red-tailed hawk and great blue heron), not necessarily in direct 

contact with contaminated media, were assumed to be exposed primarily through consumption of 

contaminated prey. Intake from direct consumption of, or contact with, contaminated surface 

water, or from inhalation of contaminated dust or vapors, was assumed to be negligible. 

Life history parameters required for model calculations are shown in Table 6-21. Species-

specific models are described below. 

Terrestrial Plants: Toxicant concentrations in reproductive tissues of terrestrial vegetation were 

calculated using an equilibrium partitioning model (Landrum et al., 1992), as follows: 

C = C X 5 
pi soil r 

where: 

Cpi = concentration of toxicant in terrestrial vegetation, mg/kg 

Cjoi! = concentrationof toxicant in surface soil, mg/kg 

Br = toxicant-specific soil to reproductive vegetation transfer coefficient, 

unitless (see Table 6-H-l3) 
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Soil to vegetation transfer coefficients for inorganic chemicals (BJ were obtained from 

Baes et al. (1984). Organic chemicals were calculated using Travis and Arms (1988): 

_ log (B;) - 7.588 - 0.578 x h g (K^J 

where: 

Kô ,̂ = octanol/water partition coefficient for toxicant, unitless (see Table 6-H-

13). 

Terrestrial Invertebrates: Insect species (terrestrial macroinvertebrates) were assumed to be 

primarily exposed though direct consumption of terrestrial vegetation; pathways involving 

surface water consumption, inhalation, or incidental consumption of soil were assumed to be of 

negligible significance, so that: 

C 

^ ^ {Cp, ^ ^ p i ) " " ^ 
W 

and 

where: 

K 
e 

R̂  = 0.136 X W, 

0 X Y 

Cj = terrestrial insect tissue contaminant concentration (absorbed dose), 

mg/kg 

Cpi = concentration of toxicant in terrestrial vegetation, mg/kg 

Fpi = dietary fraction of terrestrial vegetation, unitless 

0j = area use factor for terrestrial insects, unitless 

Yj = seasonality factor for terrestrial insects, unitless 

kj = toxicant-specific loss rate, day"' 

a = species-specific assimilation factor, unitless 

Rj = food intake rate, wet diet, kg/d 

Wj = body weight of terrestrial insect, kg 
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The calculation of Rj was performed by assuming that the herbivorous insect ingestion rate is 

equivalent to approximately 13.6% of insect body weight per day (Crossley and Howden, 1961). 

Assimilation efficiency (a) is an estimate ofthe ratio ofthe quantity of contaminated material 

consumed (in food or water) by an organism to the quantity of contaminant actually incorporated 

into its tissues. Species-specific values for these factors are scarce in the literature. For 

lipophilic organic COPCs, a was assigned a conservative default values of 0.9 to provide a 

reasonable maximum estimate of contaminant uptake; this assumption is likely to produce an 

overestimate of contaminant loading. Inorganic COPCs (those other than organometallic or 

methylated forms) were assigned assimilation coefficients as follows: 

Ba 
Be 

Cd 

CN-

Cr̂ ^ 

Cu 

Hg 
Ni 

Zn 

= 

= 

= 

= 

= 

= 

= 

= 

= 

0.10 
0.001 

0.06 

0 

0.01 

0.5 

0.15 

0.05 

0.5 

(after Owen, 1989) 

The ke parameter represents the rate at which assimilated COPCs are released from tissues and is 

included to show recognition of such a process. However, because estimation of this parameter 

for wildlife species is highly problematic, it was assigned a default value of 1.0 in all calculations 

and is not shown in the following equations. 

When a terrestrial receptor's foraging area exceeds the area of contamination, an area use factor 

(0) is included to account for the effect of receptor mobility on frequency and duration of contact 

with contaminated media or prey. This factor is defined as the ratio of contaminated area to 

foraging area for a given indicator species, so that 1 ̂  0 > 0 (DeSesso and Price, 1990). An 

animal whose home/foraging range is very small in comparison to an Area or which is assumed 

to be a permanent resident of an Area will have an assigned area use factor of 1.0. Because 

several indicator species are migratory and not continuously present at the Site or are not active 

throughout the year, an indicator species seasonality factor (T) is defined to account for effects 
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of receptor seasonality on frequency and duration of contact with contaminated media or prey. 

This factor is defined as the ratio ofthe time spent at the Site (in months) to 12. so that 1 ^ Y 

>0. 

Deer Mouse: Tissue residue concentrations in, and doses receivedbyrdeer mice through 

consumption of contaminated prey items and incidental ingestion of contaminated soils were 

determined as follows (USEPA, 1993b): 

' dm 
a X i c ^ F + C X F + C , x F \ 

y^ i i ^ p l ^ pi soil ' soil) 

dm 

\ dm / 

dm dm 

and: 

D 
dm 

(C, X F + C , X F , + C X F .,) 
[ I I p i p i soil SOllf 

^ d m 

\ dm I ) 
am dm 

where: 

C j 

Cdm 

Dd„ 

Fj 

Csoil 

Cp-

Fp. 

soil F 

©dm 

W, dm 

terrestrial insect tissue contaminant concenfration (absorbed dose), mg/kg 
concentration of toxicant in deer mouse tissue, mg/kg 

applied daily dose for deer mouse, mg/kg-d 

dietary fraction of terrestrial insect, unitless 

concentration of toxicant found in soil, mg/kg 

concenfration of toxicant in terrestrial vegetation, mg/kg 

dietary fraction of terrestrial vegetation, unitless 

dietary fraction of soil, unifless 

area use factor for deer mouse, unitless 

seasonality factor for deer mouse, unitless 

deer mouse food intake rate, wet diet, = 0.0687 x Ŵ ^̂  °^" kg/d (USEPA, 

1993b) 

body weight of deer mouse, kg 
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Red-Tailed Hawk: Doses received by red-tailed hawks through consumption of contaminated 

prey items were determined as follows (USEPA, 1993): 

hk dm dm w 
" hk 

® h k X " ^hk 

where: 

Dhk = applied daily dose for red-tailed hawk, mg/kg-d 

F ^ = dietary fraction of rodents, unitless 

0hk = area use factor for hawk, unitless 

Thk = seasonality factor for hawk, unitless 

Rhk = hawk food intake rate, wet diet, = 0.0582 x W^, ° '=' kg/d 

Wjj. = body weight of hawk, kg 

Raccoon: Doses received by, raccoons through consumption of contaminated prey items and 

incidental ingestion of contaminated soils were determined as follows: 

D = ( C . X F . + C X F + C , X F , + C ., X F ,\ 
re \ dm dm i i pi pi soil lotlj 

< R ^ 
rc 

w , 
0 X Y 

rc rc 

where: 

Df̂  = applied daily dose for raccoon, mg/kg-d 

Cjm = concentrationoftoxicant in deer mouse tissue, mg/kg 

F(j,̂  = dietary fraction of rodents, unitless 

Cj = terrestrial insect tissue contaminant concentration (absorbed dose), mg/kg 

Fj = dietary fraction of terrestrial insect, unitless 

Cjoji = concentration of toxicant found in soil, mg/kg 

Fjoii = dietary fraction of soil, unitless 

0r(. = area use factor for raccoon, unitless 

Yf,. = seasonality factor for raccoon, unitless 

R,, = raccoon food intake rate, wet diet, = 0.0687 x W ,̂ °̂ ^̂  kg/d (USEPA, 

1993b) 

Wrc = body weight of raccoon, kg 
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Tissue concentrations in plants and insects, and potential applied daily doses to mice, hawks, and 

raccoons are showTi in Table 6-22. 

6.5.4.2 Waste Water Treatment Area 
Models and assumptions used in the-Production Area are also used in-the Waste Water Treatment 

Area. In addition, an exposure pathway to the great blue heron is used because this aquatic bird 

could possibly use the seep area as a forage area. 

The estimated daily dose received by the great blue heron through consumption of contaminated 

prey was determined as follows: 

^ . * . 
IC X B C F ) R . X x F 

-a- 0 

where: 

Cp̂ , = Concentration in pore water, mg/1 

BCF = COPC-specific bioconcentration factor 

Rh = great blue heron food ingestion rate = 0.648 x BW°'^' = 0.118 kg/day 

(USEPA, 1993b) 

a = COPC-specific assimilation efficiency; assigned as described in Section 

6.5.4.1 

Faq = fraction of aquatic/semi-terrestrial species in diet = 1.0 for great blue heron 

BWh = median adult great blue heron body weight = 3.0 kg (USEPA, 1993) 

0 = area use factor for heron, unitless 

The bioconcentration factor values for inorganic COPCs were obtained from USEPA (1986), and 

were calculated for organic COPCs as follows (Lyman, et al., 1982): 

Log (BCF) =0.76 X Log ( K J - 0.23 

where: 

K̂ .̂ = COPC-specified octanol-water partitioning coefficient (see Table 6-H-l3). 

The porejwater concentration (Cp J was estimated as follows: 
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c ' " 
p* K X / 

oc •' OC 

where: — • • . . . - —,. - _- , 

Koc = soil/water partitioning coefficient normalized for organic carbon (unitless) 

foj = fractional organic melts content ofthe sediment (estimated from total 

organic carbon results for surface soil in the Waste Water Treatment Area) 

Csed ~ concentrationoftoxicant inthe sediment, mg/kg 

Soil/water partition coefficients normalized for organic carbon for metals were calculated using 

the relationship: 

where: 

Kj = soil sorption coefficient (from Baes, et al., 1984) 

Partition coefficient values for organic COPCs were calculated as follows (USEPA, 1993c): 

log (KJ = 0.00028 - 0.983 x log ( K J 

The estimated daily dose received by the great blue heron through consumption of drinking water 

was determined as follows: 

D,^=C,^ X WR, X F^ 

where: 

Di^ = dose received from drinking water, mg/day 

Cj^ = concentration in surface water, mg/1 

WRh = water intake rate = 0.059 x BWh°" = 0.123 liters/day 

F̂ ^ = fraction ofwater intake supplied by seep, 0.001 

Tissue concentrations in plants and insects, and potential applied daily doses to mice, raccoons, 

and hawks are shown in Table 6-23. This evaluation assumes the seep area sediment is part of 

the terrestrial surface soils, since this seep area probably shrinks in size during dry seasons. 
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Potential applied daily doses to the great blue heron are shown in Tables 6-24 and 6-25. This 

evaluation assumes the seep area sediment is part ofthe seep, and the COPCs that it contains are 

available for bioaccumulation in the semi-terrestrial pathway. 

6.5.4:3 Warwick Area - ^-,. 
Models and assumptions used in the Production area are also used in the Warwick Area. 

SWMU-5 and SWMU-6 contain the majority of COPCs. These SWMUs represent about 10,000 

ft% or about 1.3 percent ofthe Warwick Area, and about 5.8 percent ofthe habitat available to the 

biota in the Area. Tissue concentrations in plants and insects, and potential applied daily doses 

to mice, hawks, and raccoons are shown in Table 6-26. 

6.5.5 Risk Characterization 
Risk characterization quantitatively defmes the magnitude of potential risks to ecological 

receptors under a specific set of circumstances. It is the process of applying numerical methods 

and professional judgement to determine whether adverse effects are occurring or are likely to 

occur due to the presence of COPCs at a given study site. This section addresses the following 

questions: 

• Are ecological receptors currently exposed to site-related stressors at levels capable of 

causing harm, or is ftiture exposure likely? 

• If adverse ecological effects are observed or predicted, what are the types, extent, and 

severity of effects? 

• What are the principle uncertainties associated with the risk characterization? 

6.5.5.1 Risk Estimation Methodology 
For all Areas at the Site, risk estimation involved a quantitative comparison of estimated 

potential applied daily doses with toxicity reference values (TRVs) for selected receptors to 

identify the potential for occurrence of adverse effects due to direct (dermal exposure) and 

secondary (consumption of contaminated prey or forage) exposures. Applied daily doses are 

calculated in Section 6.5. TRVs are equivalent to NOAELs. When data were available 

conceming toxicity of a COPC to avian or mammalian indicator species, the NOAEL derived 

from a chronic study using an indicator species or a taxonomically similar species was the 

preferred test endpoint and was use;d as the TRV. When literature data (particularly NOAEL 

values) were not available for a given COPC-indicator species combination, acceptable TRVs 

were extrapolated from other test endpoints-usually median lethal dose (LD50), median lethal 

concentration (LC50), lowest observed effect level (LOEL) or lowest observed adverse effect 
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(LOAEL) values-and from toxicological studies on other, more common, test species. NOAEL 

values were used directly as TRVs, while any acute effect level (LD50. LC50) was divided by an 

uncertainty factor of 100 to derive a TRV, and any LOEL or LOAEL was divided by an 

uncertainty factor of 10 to estimate a TRV (Sloof et al., 1986; Suter, 1993; Urban and Cook, 

1986). The TRV,was.taken to represent an applied daily dose (ug/g-d) at or below which no . 

adverse effects are expected. TRVs derived for avian and mammalian receptors are summarized 

in Table 6-H-14. 

A toxicity quotient (TQ) was calculated to facilitate this comparison, as follows: 

^Qkm = '°g 
^ D. ^ 

TRV , 
m I 

where: ~> 

TQkm ~ toxicity quotient for the Ath indicator species relative to the wth COPC 

Dk = applied daily dose-from Tables 6-22, 6-23, 6-24, 6-25 or 6-26 for the Ath 

indicator species, 

TRV^ = toxicity reference value (from Table 6-H-14) for the/nth COPC. 

A TQ does not define dose-response relationships and its numerical value should not be 

constmed as a direct or probablistic measure of risk. It is merely a convenient method for 

indicating whether dose exceeds acceptable toxicity values. Positive TQ values indicate that 

exposure is greater than acceptable levels, negative values indicate that it is not, and zero 

indicates that exposure equals acceptable levels. Each whole integer above zero indicates an 

order of magnitude increase in the potential for toxic effects. For example, a TQ of 2 shows that 

the applied daily dose is approximately equal to the LD50 and that severe effects are possible in 

50% ofthe population. A TQ > 0 does not automatically imply potential risk, but values >0 

should be uSed to identify COPCs that require further evaluation. 

Cumulative effects of COPCs were evaluated by taking the antilog of each TQ, then summing all 

ofthe values to produce an Ecological Toxicity Index (ETI). This approach assumes that the 

toxic action of all chemicals is the same; thus, toxicity potential is additive. If the ETI is less 

than 1.0, the probability of an adverse impact is negligible; if the index is between 1.0 and 10.0, 

adverse impact is possible; if the index is over 10.0, adverse impact is likely (Bamthouse, et al, 

1986). 
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6.5.5.2 Risk Description 
Risk description for all Areas involves summarizing and interpreting the ecological significance 

of any observed or predicted effects and the degree of risk they pose to ecological receptors. 

Interpretation of ecological significance must take into account such factors as nature and 

-magnitude of effects, spatial.and .-temporal.distribution of effects, arid Ĵ ^̂^ for study site 

recover}'. A weight-of-evidence approach is used wherein several qualitative and quantitative 

lines of evidence are integrated to describe ecological risks posed by each Area ofthe Site. 

6.5.5.2.1 Production Area 
Based on modeling of potential applied daily doses (Table 6-22) and a toxicity quotient analysis 

(Table 6-27), risk estimation identified no COPCs that have potential for adverse effects in the 

Production Area. No TQ values were above zero. 

The ETI for the Production Area is 0.344, 0.002, and 0.003 for the deer mouse, hawk, and 

raccoon, respectively (Table 6-27). Thus, no cumulative impacts are expected. Planned IRMs 

will reduce risk even further. 

6.5.5.2.2 Waste Water Treatment Area 
Based on modeling of applied daily doses (Table 6-23) and a toxicity quotient analysis 

(Tables 6-28 and 6-29), risk estimation identified no COPCs that have potential for adverse 

effects. As shown in Tables 6-18 and 6-29, no TQ values were greater than zero. The ETIs for 

this Area are 1.36, 0.006, 0.004, and 0.6 for the deer mouse, hawk, raccoon, and heron, 

respectively. Therefore, it is concluded that no significant risks are expected in the 

representative species. 

6.5.5.2.3 Warwick Area 
Based on modeling of potential applied daily doses (Table 6-26) and a toxicity quotient analysis 

(Table 6-30), no COPCs were identified as being a potential risk to receptors. As showti in Table 

6-30, no TQ values were greater than zero. The ETIs for this Area are 0.262, 0.001, and 0.016 

for the deer mouse, hawk, and raccoon, respectively. Since all ETIs are less than one, no 

cumulative impacts are expected. 

6.5.5.3 Uncertainty Analysis 
The primary objective ofthe Ecological Risk Assessment is to characterize and quantify 

potential risk to ecological receptors. Estimates ofthe potential for adverse effects from 
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exposure to COPCs are often made with incomplete and imperfect data. To ensure protection of 

ecological receptors, assumptions are made that tend to overestimate risk rather than 

underestimate risk. The principal sources of uncertainty are described below and should be 

considered when evaluating the risk assessment results and when formulating risk management 

decisions.,, , - ^ ...„ ,. _. 

6.5.5.3.1 COPC Selection Process 
The COPC selection process: 

• eliminated all compounds that were not detected at a certain level above the maximum 

blank concentration; 

• eliminated all compounds detected less than 5% ofthe time; and 

• eliminated all essential nutrients (except zinc) and water chemistry parameters (e.g.; 

total alkalinity). 

Selected inorganics and PAHs in the three areas were compared to the background 

concentrations in soils in the nearby area using a /-test with separate variances (see Appendix 6-

B). If the values for the Site were lower (p<.05) than the background values, these were 

eliminated as COPCs. If site concentrations were higher than background concentrations, or 

there were no statistical test performed, then the chemicals were considered COPCs. There are 

no regulatory standards for soil, so ARARs could not be used to screen COPCs. Chemical and 

physical parameters that are indicators of persistence or mobility were reviewed, but didn't 

eliminate any compounds. 

Uncertainty is introduced in the selection and quantification ofthe COPCs due to quality and 

limitations of background data and the impact of nondetects and sample quantitation limits. 

Inclusion of all chemicals as COPCs, if not treated with the /-test statistic, probably results in an 

overestimate ofthe number of COPCs. Maximum detected and 95th percentile UCL ofthe mean 

concentrations were used as the selected concentration values for dose calculation. These are 

overestimates of average values. Concentrations that were qualified as estimated values during 

data validation (J values) were used to derive the selected concentration values; nondetected 

values were assumed to be one-half the sample quantitation limit (SQL). The use of J values 

may result in either an overestimate or an underestimate ofthe actual average concentration. 

Because many ofthe J values are less than one half the SQL, the assumpfron for nondetects that a 

concentration equal to one-half the SQL is present tends to overestimate the actual average 

concentration. 
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6.5.5.3.2 Receptor Selection 
The potential suite of receptors was surveyed on a Site-wide basis and not on an Area-specific 

basis and thus species uniquely associated with a given Area may have been missed. Knowledge 

of potential ecological receptors is based on a relatively short period of observation during only 

• one season.- Rare, sensitive species orprotected migratory species may be under represented in . . 

the terrestrial species inventory. Indicator species selected for inclusion in the food web model, 

as well as the stmcture ofthe food web itself, are also sources of uncertainty in that they do not 

necessarily completely represent ecological relationships at the Site. However, the contaminated 

areas in question are highly disturbed areas and do not include any unique habitat. As such, they 

are unlikely to harbor any rare, sensitive, or endangered species. 

6.5.5.3.3 Exposure Estimation 
Exposure estimation process: Using methods developed and accepted by USEPA, the 

concentration from uptake and ingestion of each compound in plants, insects, and deer mice was 

estimated. Once concentration was estimated, the estimated daily dose of each compound in the 

selected ecological receptors (deer mice, red-tailed hawks, raccoons, and great blue herons) was 

calculated. 

Dermal contact was calculated for several highly toxic compounds, including PCBs, that had 

dermal toxicity data available. The calculation was done for baby shrews since they live 

undemeath the ground and are hairless when bom. None ofthe compounds presented a 

significant risk when compared to the risk from ingestion, so dermal contact was not considered 

further. 

Inhalation was calculated for compounds for which data were available. The calculation was 

done for shrews, since they live in burrows in contact with toxicants. None ofthe compounds 

presented a significant risk; thus, inhalation was not considered further. 

Concentration was calculated for plants, insects, and deer mice, and these values were used to 

establish a daily dose for deer mice (based on eating plants and insects and ingesting soil); for 

red-tailed hawks (based on eating deer mice); and for raccoons (based on eating plants, insects, 

deer mice and ingesting soil). In the Waste Water Treatment Area, the sediment values in the 

seep area and the biomagnification to aquatic receptors (frogs) were used to establish a daily dose 

for the great blue heron. If fish had been present it would have resulted in the same 

bioconcentration factors as frogs. 

Project No. 1.003.03 
July 25, 1995 6-68 

• ^ 



For concentration, assimilation ofthe compound was assumed to be 90%, with the exception of 

some inorganic compounds for which an actual assimilation factor was available. The toxicant 

specific loss rate (i.e., the rate at which assimilated COPCs are released from tissues) was 

assigned a default value of 1 since estimation of this parameter is problematic. Thus, 

-concentration-in tissues-would tend to be over-estimated, resulting in an overestimation of risk.-

Other factors that would also reduce exposure values include: 

• bioavailability from soil, 

• degradation rates in soil, 

• metabolic transformation in vegetation or invertebrates, 

• receptor avoidance of contaminated soils, 

• dilution over distance, and 

• frequency of receptor exposure to contaminated media. 

These factors were not included in the risk assessment process; thus, risk would tend to be 

overestimated. 

Home ranges for the red-tailed hawk and the raccoon assumed the amount of foraging done in 

the contaminated areas was 10%. This estimate is high, since the home range for a red-tailed 

hawk is about one square mile; and for a raccoon approximately 100 to 6000 acres. Areal 

photograph analysis indicates that the Site is much less than 10 percent ofthe potential available 

habitat for these two animals, assuming the Site is in the center of their home ranges. Therefore, 

any risk to these animals may be overestimated. Forage area for the heron is between 5-7 km for 

coastal birds. Several hundred acres of heron habitat is found within 5.7 km ofthe Cranston Site. 

Since the seep area is only 0.25 acres and has no fish, the heron's primary food, the wetland seep 

area in the Warwick Area is assumed to represent less than 0.1 percent of available foraging 

habitat. This value was used when estimating a risk. 

Estimates of COPC concentrations in the plants and terrestrial invertebrates do not account for 

absorption or elimination factors. This is likely to result in an overestimate of tissue residual 

levels and thus of risk. 

6.5.5.3.4 Effects Characterization 
Oral NOAEL data for the mouse were the first choice for a mammalian TRV, with the rat and the 

rabbit being the second choice. If no NOAEL data were available, then LOAEL data were the 
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next choice and LD-50 data were used if no LOAEL or NOAEL data were found. If no 

mammal data were available, then data on birds were selected next. If more than one value was 

found for the selected species, the most conservative value was used. LD-50 data were divided 

by 100 to estimate an NOAEL. LOAEL data were divided by 10 to estimate an NOAEL. Oral 

-NOAEL data for birds were the first choice for an avian TRV. If no bird data were available,-.-, 

mammalian data were used as described above. 

The NOAEL represents the ecotoxicological chronic effect. NOAELs were not available for all 

compounds and acute effects data was used to establish a TRV. Once a TRV was established, 

the daily dose was divided by the TRV and the log value was derived. Anything greater than 0 

would be considered a potential risk. 

Uncertainty is introduced in this calculation in several ways. The TRVs are based on data 

obtained for single species under laboratory conditions, as opposed to field conditions. Using 

similar species lowers the uncertainty, but data for similar species is not always available. 

Extrapolating chronic effects (NOAEL) from acute effects data (LOAEL, LD-50) is another 

source of uncertainty. High doses that induce acute effects do not always produce chronic effects 

at lower levels. Uncertainty arises from the practice of extrapolating an acceptable TRV from 

acute effects data (LOAEL, LD50, LC-50) by use of an uncertainty factor. Estimating NOAEL 

tends to overestimate risk. Chemicals for which toxicity data is unavailable fiirther increases the 

uncertainty. Additionally, comparison of TRVs to the upper 95% confidence interval ofthe 

mean concentration is inherently conservative and will tend to overestimate both exposure levels 

and risk. 

As an additional evaluation, the daily doses divided by the TRVs were added together to 

determine cumulative effects from exposure to many different chemicals. This scenario assumes 

that the effects caused by the chemicals are additive. There is also the possibility that the effects 

of exposure to multiple chemicals could be antagonistic or synergistic without additional 

information, assuming additive effects are probably appropriate. 

Due to the availability of data, impacts to individual organisms are considered in this ecological 

risk assessment, rather than impacts to populations. For the deer mouse, population effects in the 

Warwick Area were approximated because there is enough habitat to support a population. The 

home range of a deer mouse is only 1/3 acre. Since the contaminated area in the Warwick Area 

is only 1/4 acre and represents only about 3.5 percent of deer mouse habitat, most ofthe 
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individual deer mice will not come in contact with contamination. Therefore, risks to deer mice 

in the Warwick area are calculated for the individual then translated into a population effect. 

Risk to deer mice in the other areas are calculated for the individual only, since contamination is 

not as isolated and each mouse could be affected. Generally, except for threatened and 

- endangered species, assessments need only to evaluate population effects.. Evaluating risks to, 

individuals tends to overestimate risk to both populations and communities (USEPA, 1989b). 

Regulator}' standards were unavailable for all the compounds and toxicological data was 

unavailable for a total of six compounds. These data gaps may cause an underestimate of risk, 

since unevaluated COPCs could be unrecognized sources of risk. The toxicological data could 

over- or underestimate risk. Other toxicological factors, such as interactions between chemicals, 

synergism, etc. may also influence effect, but these factors are exfremely difficult to assess for 

wildlife receptors. 

6.5.5.3.5 Risk Characterization 
Uncertainty arises in comparing the exposure (daily dose) to the effect (TRV). Both of these' 

represent a population with a unique set of statistical characteristics, sfrongly influencing the 

assessment of risk and the quantification of uncertainty. Uncertainty also arises when the 

uncertainty ofthe exposure assessment is combined with the uncertainty ofthe effects 

assessment, producing a multiplicative bias toward a conservative outcome. 

Uncertainty inherent to the risk characterization process for assessment of cumulative effects 

involves the additive assumption of adverse health effects associated with different chemicals. 

Chemicals in combination may act additively, antagonistically, synergistically, or not influence 

each other at all. Therefore, the assumptions of additivity used to predict cumulative effects may 

either overestimate or underestimate ecological risk. 

The COPCs identified in this report are not the only source of stress to the Areas investigated. 

Mechanical disturbance and destmction of habitat, close proximity of human activities, and 

atmospheric deposition of non site-specific contaminants (particularly polycyclic aromatic 

hydrocarbons (PAHs) may all contribute to the stresses endured by the ecological receptors in 

each area ofthe Site. 

Project No. 1.003.03 
July 25, 1995 6-71 



6.5.5.4 Conclusions and Recommendations 

6.5.5.4.1 Production Area 
COPCs are not present in surface soils at concentrations potentially capable of inducing adverse 
effects; i.e., their toxicity quotient values are less than 0, and thus the Production Area meets the 
assessment endpoint for terrestrial wildlife. The ETIs do not exceed 1.0.; thus, potential additive 
adverse effects are negligible. In other words, the presence of site-related chemicals does not 
appear to pose an unacceptable risk to terrestrial receptors. 

6.5.5.4.2 Waste Water Treatment Area 
COPCs are not present in surface soils or seep area sediments at concentrations potentially 
capable of inducing adverse effects; i.e. their toxicity quotient values are less than 0, thus the 
Waste Water Treatment Area meets the assessment end point for terrestrial wildlife. One ETI for 
deer mice barely exceeds 1.0 (1.26) and is less than 1.0 for the other representative species. 
Therefore, potential cumulative effects are not expected. Cumulative effects are likely only if the 
ETI exceeds 10.0. 

6.5.5.4.3 Warwick Area 

COPCs are not present in surface soils or seep area sediments at concentrations potentially 
capable of inducing adverse effects; i.e. their toxicity quotient values are less than 0, thus the 
Warwick Area meets the assessment end point for terrestrial wildlife. One ETI for deer mice does 
not exceed 1.0 for the other representative species. Therefore, potential cumulative effects are 
not expected. Cumulative effects are likely only if the ETI exceeds 10.0. 
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6.6 Proposed Media Protection Standards. 

The PHERE provides estimates of potential risks for the Cranston Site using the conservative 

guidance provided during the May, 1994, meeting with Region I and other meetings and 

teleconferences. The approach taken is biased towards overestimating risk. For example, all of 

the risk estimates are based on calculations using the 95 percent UCL of mean chemical 

concentrations instead ofthe actual mean. Even with this conservative approach, neither the 

Production, Waste Water Treatment, nor Warwick Area is predicted to pose an unacceptable 

potential risk. This was found in spite ofthe biased sampling approach used in the field 

investigations that targeted highly localized areas of suspected contamination. The Warwick 

Area could be an exception but only under the USEPA-imposed assumption that all PCBs are 

treated as if they were the carcinogenic PCB 1260. No PCB 1260 was found in the Warwick 

Area. 

PCBs are widespread in the Production Area as evidenced by the 89 percent frequency of 

detection for PCB 1254 and 39 percent for the PCB 1248 in surface soil samples (Appendix 6-

A). The risk assessment model for the on-site worker scenario (that is a combination of all the 

exposure assumption values, environmental transport models, and toxicity criteria used in the 

risk assessment) can be used to estimate risk-based MPS values for PCB 1248 and PCB 1254. 

Under these circumstances, the MPSs would be used to identify "hot spots" and their removal 

considered, even though there are no unacceptable risks. Estimating an MPS is accomplished by 

beginning with the target THI value of 1 and "back-calculating" through the risk assessment 

model to the respective surface soil concentrations (Appendix 6-G). Estimated MPS values can 

be used to compare with the highest concentrations in the Production Area to determine if there 

are specific zones where PCB concentrations are higher than the MPSs. The estimated MPS 

value is 50 mg/kg (ppm) for both PCB 1248 and 1254 using the approach described above. 

Potential additivity of PCB health effects are taken into account in these proposed MPSs, so 

these values are applicable to all PCBs detected on-site. 

A similar approach to estimating MPS values can be taken for the Warwick Area even though 

PCBs are obviously not as widespread there as in the Production Area with a frequency of 

detection for PCB 1248 in surface soil of 9 percent and for PCB 1254 of 47 percent (Appendix 

6-A). Also, most ofthe attention in the field investigation was concentrated on SWMU-5. It 

contains a highly localized remnant of dredge materials from Pawtuxet River sediments taken 

from a waste water outfall and Cofferdam area immediately adjacent to the Ciba Facility. 
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Therefore, surface soil MPS values specific to the resident scenario for the Warwick Area would 

be useful to compare to PCB concentrations found in SWMU-5. Furthermore, residential may 

not be the most likely land use for this area. The risk assessment model for the resident scenario 

is used to "back-calculate" MPSs for the PCBs. The estimated surface soil MPS is 5 ppm for 

PCBs. Potential additive toxicity of PCB 1248 and PCB 1254 is accounted for in these 

proposals (actually, since PCB 1248 is less toxic than PCB 1254 the MPS value for PCB 1248 

alone is 24 ppm). 

This PHERE shows that corrective actions are not necessary for the three site areas solely on the 

basis of unacceptable potential risk to public health or the site ecology. However, Ciba began 

some limited remediation during the IRMs in the Production and Warwick Areas for reasons 

other than potential risk; specifically, to facilitate productive use ofthe areas. Therefore, the 

risk-based total PCB surface soil MPS proposed for hot spot removal in the Production Area is 

50 ppm, and for the Warwick Area is 5 ppm. 

PCBs are not even a remote concem in the Waste Water Treatment Area, since they were 

detected in only two of 31 samples and at concentrations below 1 ppm. 

Ciba identified a zone where soil concentrations of PCBs were consistently above 50 ppm in the 

production area. The presence of this zone of PCB contamination was not a realistic public 

exposure concem because ofthe proposed use of this property as a paved vehicle parking 

facility. However, Ciba volunteered to remove PCB-contaminated surface soil to facilitate its 

productive use (IRM Work Plan submitted in March, 1995, to Region I). 

Similarly, SWMU-5 (Figure 6-1) in the Warwick Area had soil PCB concentrations that were 

consistently above the 5 ppm MPS. This area is not a realistic exposure concem for the resident 

scenario because ofthe highly localized nature of this PCB contamination. However, Ciba 

volunteered to remove PCB-contaminated soil from the SWMU-5 area (IRM Work Plan 

submitted to March, 1995, to Region I). 
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Table 6-1 
Comparison of Production Area Polycyclic Aromatic Hydrocarbon (PAH) Concentrations in Surface 

Soil with those of Near-Site Background Surface Soil 

Chemical 

2- Methylnaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)f1uoranthene 

Benzo(g,h,l)perylene 

Benzo(k)fluoranthene 

Chrysene 

Dlbenz(a,h)anthracene 

Fluoranthene 

Fluorene 

lncleno(1,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

1 Pyrene 

Production Area 

Detection/ 
Total 

Samples 

4/41 

10/41 

5/41 

24/41 

28/41 

27/41 

30/41 

21/41 

27/41 

28/41 

10/41 

33/41 

12/41 

21/41 

14/41 

28/41 

32/41 

Frequency 
of 

Detection 
(%) 

9.8 

24 

12 

59 

68 

66 

73 

51 

66 

68 

24 

80 

29 

51 

34 

68 

78 

Minimum 
Det. 

Cone. 
(mg/kg) 

0.038 

0.057 

0.043 

0.034 

0.15 

0.024 

0.027 

0.13 

0.074 

0.15 

0.046 

0.051 

0.048 

0.045 

0.033 

0.093 

0.061 

Maximum 
Det Cone. 

(mg/kg) 

0.38 

0.21 

0.18 

1.6 

3.1 

3.1 

4.3 

2.9 

5.5 

3.3 

0.68 

8.4 

0.18 

2.3 

0.68 

5.0 

6.7 

Mean 
Cone, 
(mg/kg) 

1.3 

1.2 

1.3 

0.88 

1.1 

1.3 

1.6 

1.4 

1.5 

1.2 

1.2 

1.6 

1.2 

1.3 

0.83 

1.1 

1.8 

95ttl 
UCL' 

(mg/kg) 

1.7 

1.7 

1.7 

1.3 

1.5 

1.7 

2.0 

1.8 

1.9 

1.6 

1.7 

2.1 

1.7 

1.8 

1.3 

1.5 

2.3 

Near-Site Background 

Detection/ 
Total 

Samples 

2/12 

5/12 

4/12 

7/12 

7/12 

8/12 

9/12 

8/12 

8/12 

9/12 

3/12 

12/12 

5/12 

7/12 

4/12 

11/12 

12/12 

Frequency 
of 

Detection 
(%) 

17 

42 

33 

58 

58 

67 

75 

67 

67 

75 

25 

100 

42 

58 

33 

92 

100 

Minimum 
Det. Cone. 

(mg/kg) 

0.57 

0.031 

0.044 

0.041 

0.28 

0.13 

0.026 

0.080 

0.079 

0.14 

0.12 

0.043 

0.053 

0.23 

0.023 

0.052 

0.038 

Maximum 
Det. Cone 

(mg/kg) 

4.5 

5.4 

0.61 

20 

28 

22 

36 

12 

43 

30 

3.7 

57 

9.4 

14 

7.3 

69 

56 

Mean 
Gone, 

(mg/kg) 

0.66 

0.69 

0.30 

2.2 

3.2 

2.6 

4.2 

1.6 

4.7 

3.4 

0.61 

6.6 

1.1 

1.8 

0.86 

7.2 

6.3 

95ttii 
UCL-: 

(mg/kg) 

1.3 

1-5, 

0.4 

5.1 

7.4 

5.8 

9.5 

3.3 

11 

7.9 

i.r 

is ' 

2-5; 

3.9 

1.9! 

17] 

15, 

Urban 
Background 

Typical Concentratior 
(mg/kg) 

NA" 

NA 

NA 

NA 

20= 

50-75" 

NA 

100' 

NA 

20" 

NA 

5-120" 

NA 

NA 

NA 

NA 

5-120" 
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Table 6-1 
Comparison of Production Area Polycyclic Aromatic Hydrocarbon (PAH) Concentrations in Surface 

Soil with those of Near-Site Background Surface Soil 

Chemical 

Total PAHs' 

Production Area 

Detection/ 
Total 

Samples • 

Frequency 
of 

Detection 
(%) 

Minimum 
Det. 

Cone. 
(mg/kg) 

Maximum 
Det. Cone. 

(mg/kg) 

Mean 
Cone, 
(mg/kg) 

22 

95th 
UCL-

(mg/kg) 

Near-Site Background 

Detection/ 
Total 

Samples 

Frequency 
of 

Detection 
(%) 

Minimum 
Det. Cone. 

(mg/kg) 

Maximum 
Det. Cone. 

(mg/kg) 

Mean 
Cone 

(mg/kg) 

48 

95ttl 
UCL-

(mg/kg) 

Urban 
Background 

Typical Concentratior 
(mg/kg) 

a. 95th percentile upper confidence limit of the mean concentration. 

b. "NA" = Infomiation not available. 

c. Source: IRAC, 1973. 

d. Source: White and Vanderslice, 1980. 

e. Source: Radian Corporation, 1983. 

f The mean concentration for Total PAHs was derived by adding the mean concentration of each individual PAH in the data set. 
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Table 6-2 
Comparison of Waste Water Treatment Area Polycyclic Aromatic Hydrocarbon (PAH) Concentrations in Surface 

Soil with those of Near-Site Background Surface Soil I 

Chemical 

2- Methylnaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Chrysene 

Dlbenz(a,h)anthracene 

Fluoranthene 

Fluorene 

lndeno(1,2,3-cd)pyrene 

Waste Water Treatment Area 

Detection/ 
Total 

Samples 

0/181 

1/18 

1/18 

2/18 

6/18 

5/18 

11/18 

3/18 

8/18 

9/18 

1/18 

12/18 

2/18 

4/18 

Frequency 
of 

Detection (%) 

0 

5.6 

5.6 

11 

33 

28 

61 

17 

44 

50 

5.6 

67 

11 

22 

Minimum 
Det. Cone. 

(mg/kg) 

ND 

0.60 

0.045 

0.38 

0.16 

0.046 

0.081 

0.30 

0.16 

0.10 

17.00 

0.046 

0.11 

0.12 

Maximum 
Det. Cone. 

(mg/kg) 

ND 

0.60 

0.045 

0.38 

3.90 

3.60 

3.20 

2.50 

3.80 

4.10 

17.00 

6.90 

0.51 

2.10 

Mean 
Cone, 
(mg/kg) 

ND 

0.77 

0.79 

0.73 

0.86 

0.86 

1.0 

0.90 

0.95 

0.86 

1.4 

0.81 

0.77 

0.85 

95ttl 
UCL* 

(mg/kg) 

ND 

1.3 

1.3 

1.2 

1.5 

1.5 

1.6 

1.4 

1.5 

1.5 

3.0 

1.5 

1.3 

1.4 

Near-Site Background 

Detection/ 
Total 

Samples 

2/12 

5/12 

4/12 

7/12 

7/12 

8/12 

9/12 

8/12 

8/12 

9/12 

3/12 

12/12 

5/12 

7/12 

Frequency 
of 

Detection 
(%) 

17 

42 

33 

58 

58 

67 

75 

67 

67 

75 

25 

100 

42 

58 

Minimum 
Det. Cone. 

(mg/kg) 

0.57 

0.031 

0.044 

0.041 

0.28 

0.13 

0.026 

0.080 

0.079 

0.14 

0.12 

0.043 

0.053 

0.23 

Maximum 
Det. Cone. 

(mg/kg) 

4.5 

5.4 

0.61 

20 

28 

22 

36 

12 

43 

30 

3.7 

57 

9.4 

14 

Mean 
Cone, 
(mg/kg) 

0.66 

0.69 

0.30 

2.2 

3.2 

2.6 

4.2 

1.6 

4.7 

3.4 

0.61 

6.6 

1.1 

1.8 

95tfl 
UCL" 

(mg/kg) 

1.3 

1.51 

cj 
S.lj 

7.4-

5.8 

9.5 

3.3 

11 

7.9 

1.1 

15 

25 

3.9 

Urban 
Background 

Typical Concentratior 
(mg/kg) 

NA"" 

NA 

NA 

NA 

20' 

50-75" 

NA 

100' 

NA 

20" 

NA 

5-120" 

NA 

NA 
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Table 6-2 
Comparison of Waste Water Treatment Area Polycyclic Aromatic Hydrocarbon (PAH) Concentrations in Surface 

Soil with those of Near-Site Background Surface Soil 

Chemical 

Naphthalene 

Phenanthrene 

Pyrene 

Total PAHs' 

Waste Water Treatment Area 

Detection/ 
Total 

Samples 

9/18 

14/18 

16/18 

Frequency 
of 

Detection (%) 

50 

78 

89 

Minimum 
Det. Cone. 

(mg/kg) 

0.066 

0.049 

0049 

Maximum 
Det. Cone. 

(mg/kg) 

2.50 

5.10 

5.1 

Mean 
Cone, 
(mg/kg) 

0.57 

0.82 

1.5 

14 

95th 
UCL-

(mg/kg) 

0.9 

1.4 

2.4 

Near-Site Background 

Detection/ 
Total 

Samples 

4/12 

11/12 

12/12 

Frequency 
of 

Detection 
(%) 

33 

92 

100 

Minimum 
Det. Cone. 

(mg/kg) 

0.023 

0.052 

0.038 

Maximum 
Det. Cone. 

(nrig/kg) 

7.3 

69 

56 

Mean 
Cone, 

(mg/kg) 

0.86 

7.2 

6.3 

48 

95th 
UCL" 

(mg/kg) 

1.9 • 

17 

15 

Urban 
Background 

Typical Concentratior 
(mg/kg) 

NA 

NA 

5-120" 

a. 95th percentile upper confidence limit ofthe mean concentration. 

b. "NA" = Information not available. 

c. Source: IRAC, 1973. 

d. Source: White and Vanderslice, 1980. 

e. Source: Radian Corporation, 1983. 

f The mean concentration for Total PAHs was derived by adding the mean concentration of each individual PAH in the dala set. 
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Table 6-3 
Comparison of Warwick Area Polycyclic Aromatic Hydrocarbon (PAH) Concentrations 

in Surface Soil with those of Near-Site Background j 

Chemical 

2- Methylnaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Chrysene 

Dlbenz(a,h)anthracene 

Fluoranthene 

Fluorene 

Warwick Area 

Detection/ 
Total 

Samples 

6/31 

3/31 

3/31 

10/31 

15/31 

13/31 

14/31 

9/31 

13/31 

14/31 

3/31 

17/31 

7/31 

Frequency 
ot 

Detection (%) 

19 

9.7 

9.7 

32 

48 

42 

45 

29 

42 

45 

9.7 

55 

23 

Minimum 
Det. Cone. 

(mg/kg) 

0.014 

0.016 

0.061 

0.031 

0.14 

0.025 

0.042 

0.064 

0.062 

0.12 

0.083 

0.038 

0.035 

Maximum 
Det. Cone. 

(mg/kg) 

0.36 

0.16 

0.11 

0.32 

1.6 

1.7 

2.8 

1.2 

3.6 

2.3 

0.13 

3.7 

0.23 

Mean 
Cone, 
(mg/kg) 

1.3 

1.4 

1.4 

1.3 

0.97 

1.2 

1.2 

1.4 

1.3 

1.07 

1.4 

1.2 

1.3 

95th 
UCL-

(mg/kg) 

2.0 

2.0 

2.0 

2.0 

1.4 

1.6 

1.6 

2.1 

1.8 

1.5 

2.0 

1.6 

2.0 

Near-Site Background 

Detection/ 
Total 

Samples 

2/12 

5/12 

4/12 

7/12 

7/12 

8/12 

9/12 

8/12 

8/12 

9/12 

3/12 

12/12 

5/12 

Frequency 
of 

Detection 
(%) 

17 

42 

33 

58 

58 

67 

75 

67 

67 

75 

25 

100 

42 

Minimum 
Det. 

Cone. 
(mg/kg) 

0.57 

0.031 

0.044 

0.041 

0.28 

0.13 

0.026 

0.08 

0.079 

0.14 

0.12 

0.043 

0.053 

Maximum 
Det. Cone. 

(mg/kg) 

4.5 

5.4 

0.61 

20 

28 

22 

36 

12 

43 

30 

3.7 

57 

9.4 

Mean 
Cone, 

(mg/kg) 

0.66 

0.69 

0.30 

2.2 

3.2 

2.6 

4.2 

1.6 

4.7 

3.4 

0.61 

6.6 

1.1 

95th 
UCL* 

(mg/kg) 

1.3 

1.5 

0.40 

5.1 

7.4 

5.8 

9.5 

3.3 

11 

7.9 

1.1 

15 

2.5 

Urban 
] Background 

Typical Concentration 
(mg/kg) 

NA" 

NA 

NA 

NA 

20' 

50-75" 

NA 

100' 

NA 

20" 

NA 

5-120" 

NA 
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Table 6-3 
Comparison of Warwick Area Polycyclic Aromatic Hydrocarbon (PAH) Concentrations 

in Surface Soil with those of Near-Site Background 

Chemical 

lndeno(1,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

Total PAHs' 

Warwick Area 

Detection/ 
Total 

Samples 

8/31 

16/31 

17/31 

18/31 

Frequency 
ot 

Detecfion (%) 

26 

52 

55 

58 

Minimum 
Det. Cone. 

(mg/kg) 

0.07 

0.036 

0.18 

0.053 

Maximum 
Det. Cone. 

(mg/kg) 

0.86 

3.5 

1.7 

3 

Mean 
Cone, 
(mg/kg) 

1.4 

1.1 

0.87 

1.3 

21 

95th 
UCL' 

(mg/kg) 

2.1 

1.6 

1.1 

1.6 

Near-Site Background 

Detection/ 
Total 

Samples 

7/12 

4/12 

11/12 

12/12 

Frequency 
of 

Detection 
(%) 

58 

33 

92 

100 

Minimum 
Del. 

Cone. 
(mg/kg) 

0 23 

0.023 

0.052 

0.038 

Maximum 
Det. Cone. 

(mg/kg) 

14 

7.3 

69 

56 

Mean 
Cone, 

(mg/kg) 

1.8 

0.86 

7.2 

6.3 

47.9 

95ttl 
UCL" 

(mg/kg) 

3.9 

1.9 

17 

15 

Urban 
, Background 

Typical Concentration 
(mg/kg) 

NA 

NA 

NA 

5-120" 

a. 9Sth percentile upper confidence limit ofthe mean concentration. 

b. "NA" = Information not available. 

c. Source: lARC, 1973. 

d. Source: White and Vanderslice, 1980. 

e. Source: USEPA, 1983. 

f. The mean concentration for Total PAHs was derived by adding the mean concentration of each individual PAH in the data set. 
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Table 6-4 
Exposure Assumption Values for Worker and Resident Scenarios 

Parameter 

Body Weight (BW) 

Averaging Time - Noncarcinogenic (AT„) 

Averaging Time - Carcinogenic (ATJ 

Exposure Frequency (EF) 

Conversion Factor (CF) 

Exposure Duration (ED) 

Soil Ingestion Rate (IR.) 

Fraction of Soil Originating from Source (FS) 

Inhalation Rate (I^R) 

Exposure Time (ET) 

Body Surface Area Exposed to Soils (SA,) 

Soil Adherence Factor (AF) 

Units 

kg 

days 

days 

(events/yr) 

(kg/mg) 

yrs 

(mg/day) 

(none) 

(m^/hr) 

(hr/day) 

(cmVevent) 

(mg/cm^) 

Exposure Scenario Values 

On-Site 
Worker 

70" 

9,125= 

25,550" 

80' 

1 x ^ Q • ^ 

25'' 

50i 

LO"" 

1.4" 

8" 

5,000' 

1' 

General 
Worker 

70" 

9,125' 

25,550" 

250' 

1 x10-« 

25" 

50" 

1.0" 

1.4" 

1.5" 

5,000" 

r 

On-Site 

Resident 

70/15" 

10,950= 

25,550" 

350' 

1x10-^ 

30' 

100/200' 

1.0"" 

0.6/0.3° 

17' 

5,000/2,000' 

1' 

a. Default value for an adult (USEPA, 1991a). 

b. Adult/child default values (USEPA, 1991a). 

c. Equals ED x 365 days/yr. 

d. Equals a lifetime (70 years x 365 days/yr). 

e. 85 winter work days/year (17 weeks or about 4 months), minus 5 days vacation and holidays. 

f. Five working days per week, 52 weeks per year, minus 2 weeks for vacation days, holidays, and other time off work 

equals 250 exposure days for indoor and outdoor inhalation exposure (USEPA, 1991a). 250 working days per year, minus 

4 months of working days (85 days) during the winter when exposure would be minimal due to less outdoor activity and 

frozen/covered ground, equals 165 days for the ingestion and dermal exposure pathways. 

g. 365 days/year minus 15 vacation days, holidays, weekend trips equals 350 exposure days/year for indoor and outdoor 

inhalation exposure (USEPA, 1991a). 365 days/year minus 120 winter days/year minus 15 vacation days, holidays, 

weekend trips equals 230 outdoor exposure days/year for ingestion and dermal exposures. 

h. Upper-bound estimate for time at one place of employment (USEPA, 1991 a). 

i. Upper-bound estimate for time at one residence (USEPA, 1991b). 

j . Default value for industrial/commercial occupations (USEPA, 1991a). 

k. Default value for industrial/commercial occupations (USEPA, 1991a), prorated to the portion ofthe working day (1.5 

hours) spent doing outdoor activities. 

1: Default value for adult/child residents (USEPA, I99Ia). Prorated to portion ofthe day spent at home (17 hours). 
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Table 6-4 
Exposure Assumption Values for Worker and Resident Scenarios 

m. Maximum default value (USEPA, 1991a). 

n. Value for moderate activit>' (USEPA, 1991 b). 

0. Adult (USEPA, 1990a) child (International Commission on Radiation Protection, 1976). 

p. Standard workday. 

q. Average daily outdoor activity assumed. 

r. Mean hours per day spent at home by men and women is 15,4 (USEPA, 1990a). 

s. Default value equaling approximately 25% ofthe body surface area assumed for the summer months, 5% for the winter 

months, and 10% for the remainder ofthe year as recommended by the USEPA's dermal exposure guidance (USEPA, 1992). 

t. Default value based on adherence of soil to the hands (USEPA, 1992). 

u. Default value based on adherence of soil to the hands (USEPA, 1992), prorated to the portion ofthe working day spent doing 

outdoor activities. 
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Table 6-5 
Exposure Assumption Values for Canoeist Scenario 

Parameter 

Body Weight (BW) 

Averaging Time - Noncarcinogenic (ATn) 

Averaging Time - Carcinogenic (ATe) 

Exposure Frequency (EF) 

Exposure Duration (ED) 

Exposure Time (ET) 

Water Ingestion Rate (IR^) 

Body Surface Area Exposed to Water (SA^) 

Units 

kg 

days 

days 

(events/yr) 

yrs 

(hr/event) 

(L/event) 

cm^ 

Value 

70^ 

10,950" 

25,550" 

8= 

30" 

2d 

0.005" 

2,300' 

a. Default value for an adult (USEPA, 1991a). 

b. Represents a life expectancy of 75 years. 

c. Assumes one exposure event per month, excluding four winter months. Winter months are defined as those 
with a daily mean temperature less than 40°F. Based on data from the National Oceanic and Atmospheric 
Administration (1990). 

d. Assumes reasonable duration for a canoeing event. 

e. In a canoeist scenario, little or virtually no water would be ingested (5 ml = 1 teaspoon). 

f. Surface area of hands and feet (USEPA, 1990a). 
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Table 6-6 
Potential Upper-Bound Exposure Point Concentrations for Chemicals of Potential Concern 

and Background Chemicals 

PRODUCTION AREA 

Chemical 

Frequency of Detection 
(No. of detecfe/No. of samples) 

Surface Soil Combined 
Soil 

Concentration 

Surface Soil" 
(mg/kg) 

Combined Soil" 
(mg/kg) 

Airbome Emissions" 
(mg/m') 

River Water 
(mg/1) 

COPCs 

PCB-1248 

PCB-1254 

PCB-1260 

gamma-Chlordane 

Vinyl chloride 

2-Nitroaniline 

Toluene 

Chlorobenzene 

30/101 

94/104 

7/83 

7/43 

0/40 

8/41 

18/40 

7/40 

39/144 

127/149 

15/126 

13/86 

0/80 

9/84 

31/80 

9/80 

127 

20 

6.1 

0.13 

ND" 

0.89 

0.71 

0.28 

88 

15 

4.8 

0.070 

ND 

4.2 

62 

0.28 

1.6x10' 

7.0x10-' 

1.5x10 ' 

5.0x10-^ 

NA" 

2.4 X 10^ 

1.6 X 10 ' 

4.9 X 19-̂  

7.6 X 10^ 

1.4 X 10^ 

1.3 X 10« 

1.3 X 10"' 

2.6 X 10* 

4.8 X 10 ' 

9.9 X 10 ' 

1.2 X 10 ' 

1 BACKGROUND 

Arsenic 

Benzo(a)pyrene 

Chromium 

Dibenz(a,h)anthracene 

1 Vanadium 

29/32 

27/41 

29/31 

10/41 

28/31 

52/55 

44/84 

52/54 

12/84 

45/52 

15 

1.7 

14 

0.68 

21 

12 

1.1 

12 

0.68 

16 

5.9 X 10' 

6.7 X 10 « 

5.5 X 10« 

2.7 X 10^ 

8.2 X 10 ' 

. . f 

__( 

_i 

__( 

__t 
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Table 6-6 
Potential Upper-Bound Exposure Point Concentrations for Chemicals of Potential Concern 

and Background Chemicals 

WASTE WATER TREATMENT AREA 

Chemical 

Frequency of Detection (No. 
of detects/No. of samples) 

Surface Soil Combined 
Soil 

Concentration 

Surface Soil" 
(mg/kg) 

Combined Soil'' 
(mg/kg) 

Airbome Emissions'^ 
(mg/m') 

River Water 
(mg/1) 

COPCs 

2.3,7,8 TCDF 

ft/s(2-ethylhexyl)phthalate 

Dieldrin 

gamma-Chlordane 

PCB 1254 

Tinuvin 327 

2/6 

5/18 

4/18 

7/21 

1/18 

2/9 

3/7 

11/31 

6/31 

14/34 

2/31 

2/15 

6.2 X IO-* 

2.1 

0.17 

3.2 

0.21 

11 

5.4 X 10^ 

1.4 

0.13 

2.2 

0.21 

8.2 

7 . 7 x 1 0 " 

2.2 X 108 

9.7x10* 

1.6 x lO- ' 

9 .9x10 ' 

8.2 X 10 « 

7.7 X 10-12 

8.6x10* 

9.1 X 10* 

8 .6x10* 

2.8x10-* 

4.9x10- ' 

BACKGROUND 

Arsenic 

Benzo(a)pyrene 

Beryllium 

Chromium 

Dibenz(a,h)anthracene 

Manganese 

Vanadium 

15/15 

5/18 

14/15 

15/15 

1/18 

9/9 

15/15 

23/23 

8/31 

20/23 

23/23 

3/31 

15/15 

23/23 

7.7 

1.5 

0.52 

12 

3.0 

273 

12 

6.4 

1.1 

0.56 

10 

1.9 

228 

10 

5.8 X 10-» 

1.1 X 10-« 

3.9 X 10-* 

9.0 X 10* 

2.2 X 10" 

2.0 X 10« 

9.0 X 10* 

--' 

- ' 

--' 

--' 

--' 

--' 

--' 
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Table 6-6 
Potential Upper-Bound Exposure Point Concentrations for Chemicals of Potential Concern 

and Background Chemicals 

WARWICK AREA 

Chemical 

Frequency of Detection 
(No. of detecte/No. of samples) 

Surface Soil Combined 
Soil 

Concentration 

Surface Soil" 
(mg/kg) 

Combined Soil" 
(mg/kg) 

Airbome Emissions" 
(mg/m') 

River Water 
(mg/1) 

COPCs 

PCB-1248 

PCB-1254 

2-Nitroaniline 

Chlorobenzene 

Aldrin 

Beryllium 

Dieldrin 

Ws(2-Chloroethyl)ether 

3/34 

15/32 

2/31 

9/32 

3/33 

3/31 

5/32 

2/31 

3/54 

17/52 

3/41 

12/52 

3/53 

43/44 

6/52 

2/41 

15 

5.2 

7.0 

0.67 

0.21 

0.82 

0.16 

0.43 

9.7 

3.3 

7.0 

2.7 

0.14 

0.83 

0.11 

0.43 

1.6x10* 

1.4x10' 

3.7x10* 

4 .3x10" 

7.4x10* 

2.9x10* 

7.4x10* 

1.5x10* 

2.1 X 10 ' 

9.7x10* 

1.7x10' 

6.1 X 10" 

3.9x10^ 

4.8 X 10* 

4 .6x10* 

2.7x10* 

BACKGROUND 

Antimony 

Arsenic 

Benzo(a)pyrene 

Manganese 

6/23 

27/27 

13/31 

25/25 

7/30 

34/34 

20/41 

26/26 

5.4 

10 

1.6 

245 

4.2 

8.9 

1.3 

254 

1.x9 10* 

3.6 X 10* 

5.8 X 10* 

8.7 X 10-' 

. . f 

__i 

..__t 

i - ' 

a. Lesser ofthe 95th percent upper confidence limit (UCL) ofthe mean concentration and Ihe maximum detected concentration in surface soil .samples. 

b. Lesser ofthe 95th percent UCL ofthe mean concentration and the maximum detected concentration in combined surface and subsurface samples. 

Project No. 1.003.03 
July 25, 1995 Page 3 of4 



Table 6-6 
Potential Upper-Bound Exposure Point Concentrations for Chemicals of Potential Concern 

and Background Chemicals 

c. Modeled from soil concentrations. Includes fugitive dust emissions predicted using surface soil and gaseous emissions using combined surface and subsurface 
soil. Refer to Section 5.3.1 of text and Appendix D. 

d. "ND"- Not detected in this medium. 

e. "NA"— Not applicable because this compound was not detected in Production Area soil, from which airborne emissions arc modeled, 

f River water concentrations were not modeled for background compounds. 
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Table 6-7 
Toxicity Summary for Chemicals of Potential Concern 

and Background Chemicals 

Chemical 
RfD" 
Oral 

(mg/kg-day) 

RfD," 
Inhalation 

(mg/kg-day) 
Target Organ" Cancer 

WOE" 

CSF„" 
Oral 

(/mg/kg-
day) 

CSF,' 
Inhalation 

(/mg/kg-day) 
Tumor Site(s)' 

COPCs 

Aldrin 

Beryllium 

gamma-Chlordane 

Chlorobenzene 

ft/s(2-Chloroethyl)efher 

Dieldrin 

bis(2-
Ethylhexyl)phthalate 

2-Nitroaniline 

PCB 1248 

PCB 1254 

PCB 1260 

2,3,7.8-TCDF'' 

Tinuvin 327 

Toluene 

3 xlO-' 

5 X 10 ' 

6 X 10* 

2 X 10-2 

5 X 10-= 

2 X 10-' 

(see RfD,)' 

8 X 10-*" 

2 X 10* 

2.5 X 10'P 

2 X 10' 

(see RfD)" 

(see RfD)" 

(see RfD)" 

5.71 x i o " 

(see RfD)" 

(see RfD)" 

5.71 X 10-*" 

(see RfD)" 

(see RfD)" 

1.14x10-^" 

Liver 

(None) 

Liver 

Liver 

Liver 

Liver 

Blood 

Developing offspring 

Decreased antibody response 
eyes; nail beds 

Liver, kidney " 

Ingestion: liver, kidney 
Inhalation: nervous system 

B2 

B2 

B2 

D 

B2 

B2 

B2 

B2 

B2'' 

1.7 X 10^ 

4.3 

1.3 

1.1 

1.6x10^ 

1.4 X 10-2 

7-7 

1.56 X 10"° 

1.7 X 10^ 

8.4' 

1.3 

(See C S F / 

1.6x10^ 

(See CSF„)^ 

(see CSFJ ^ 

(see CSFJ" 

Liver carcinoma 

Lung cancer, osteosarcomas 

Liver (hepatocellular carcinomas) 

Liver (hepatocellular carcinomas) 

Liver carcinoma 

Liver (hepatocellular carcinomas) 

Liver (hepatocellular carcinoma; 
neoplastic liver nodules) 

Liver, respiratory" 
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Table 6-7 
Toxicity Summary for Chemicals of Potential Concern 

and Background Chemicals 

Chemical 

Vinyl chloride 

RfD" 
Oral 

(mg/kg-day) 

RfD," 
Inhalation 

(mg/kg-day) 
Target Organ' Cancer 

WOE" 

A 

CSF„" 
Oral 

(/mg/kg-
day) 

1.9' 

CSF,' 
Inhalation 

(/mg/kg-day) 

3.0x10-'i 

Tumor Site(s)'' 

Liver and lung tumors 

BACKGROUND 

Arsenic 

Benz(a)pyrene 

Beryllium 

Chromium' 

Dibenz(a,h)anthracene 

Manganese' 

Vanadium 

3 x 1 0 " 

5 X 10 ' 

5 X 10 ' 

1.4x10-' 

7 x 1 0 " 

(see RfD)" 

(see RfD)" 

(see RfD)" 

1 .4x10*" 

(See RfD)" 

Skin, blood vessels 

Heart, kidney, liver, spleen 

None observed 

Central nervous system, 
muscle 

Not reported" 

A 

B2 

B2 

A 

B2 

1.75 

7.3 

4.3 

Not reported 

7.3' 

1.51 x i o ' 

(see CSFJ" 

8.4 

4.2 X 10' 

(see CSF„)' 

Lungs 

Oral: Upper gastrointestinal 
Dermal: Skin 
Inhalation: Upper respiratory 

Lungs, Osteosarcomas 

Lungs; mammae; skin; 
subcutaneous injeclion sites 

a. Chronic reference dose, oral route. Source: Integrated Risk Information System database (IRIS), unless otherwise noted. 

b. Chronic reference dose, inhalation exposure route. Calculated from reference concentrations (RfCs). 

c. Source: Same as for the RfD value(s). 

d. USEPA weight-of-evidence (WOE) classification system regarding carcinogenic effects. Source: IRIS, unless otherwise noted. 

e. Cancer slope factor, oral exposure route. Source: IRIS, unless otherwise noted, 

f Cancer slope factor, inhalation route. Source: IRIS, unless otherwise noted. 

g. Source: Same as for the CSF value. 
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Table 6-7 
Toxicity Summary for Chemicals of Potential Concern 

and Background Chemicals 

h. No RfD, available in IRIS or Health Effects Assessment Summary Tables (HEAST); RfD value was substituted in the PI IRA. 

i. Value was estimated from the inhalation unit risk (UR;) value of 2.4 X IO-'(ug/m-')-'. Source of UR,: IRIS. 

j . Source: MEAST. • 

k. No CSF, available in IRIS or HEAST; CSFo was substituted in the PHERE. 

1. No RfD available in IRIS or HEAST; RfD, value was substituted in the PHERE. 

m. RfC value of 2 x 10'* (mg/m') was used to calculate the RfD,; Source of RfC: HEAST. 

n. No toxicity data available in IRIS or the HEAST (USEPA, 1994). Values were derived from a rhesus monkey toxicity study (Allen et al.; 1979). The 
monkeys were given a dose equivalent to 8 x IQ-' mg/kg-day for approximately 1.5 years. This dose was divided by an uncertainty factor of 100. This 
includes a factor of 10 lo account for human variability and a factor of 10 to extrapolate from a lowest-observed-adversc-effccts level to a no-observed-
adverse-effects level. A provisional PCB 1248 RfD of I x IQ-' mg/kg-day was estimated for immunologic effects, the critical effect of PCB 1254.. Refer to 
Section 6.2 for discussion ofthe immunologic effects RfD for PCB 1248 and potential additive toxicity of PCB 1248 and PCB 1254. 

o. Information on 2,3.7,8-tetrachlorodiben7ofuran (2,3,7,8-TCDF) is from listing of 2,3,7,8-tetrachlorodibenzodioxin (TCDD). The CSFs for TCDD (1.5 x 10") 
(mg/kg-day)-' have been multiplied by a toxicity equivalency factor (TEF) of O.I to derive the CSF values for 2,3,7,8-TCDF. Source of TEF: USI-̂ PA, 
1989b. 

p. Derived from toxicity data provided by Ciba-Geigy. 

q. Derived from the RfC of 4 X 10' mg/m'. Source of RfC: IRIS. 

r. Toxicity values are for Chromium VI. . 

s. Based on Ihe CSF of benzo(a)pyrene using a toxicity equivalence factor of I. Source: USEPA, 1993. 

t. Value for manganese in food. Source: IRIS. 

u. RfC value of 5 x IO'' mg/m' was used to calculate the RfD,. 
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Table 6-8 
Risk Summary for Production Area 

On-Site Worker Scenario 

Noncancer Risks 

CHEMICAL 

PCB 1248" 

PCB 1254 

gamma-Chlordane 

2-Nitroani(ine 

Chlorobenzene 

Toluene 

HAZARD QUOTIENT 

Ingestion 

0.25 

0.16 

0.00034 

0.0024 

0.0000022 

0.00000056 

Dermal 

0.30 

0.19 

0.00080 

0.0054 

0.0000097 

0.0000022 

Inhalation 

0.0069 

0.0012 

0.0000029 

0.0015 

0.000030 

0.00050 

HAZARD 
INDEX 

0.55 

0.35 

0.0011 

0.0094 

0.000042 

0.00050 

TOTAL HAZARD INDEX " 0.9 

Cancer Risks 

CHEM/CAL 

PCB 1260 

gamma-Chlordane 

Vinyl Chloride " 

Total PCBs" 

CANCER RISK 

Ingestion 

2.6x10-^ 

9.5x10-^ 

0 

6.2x10-' 

TOTAL UFETIME INCREMENTAL CANCER RISI 

Dermal 

3.2x10-* 

2.2x10-* 

0 

7.5x10-' 

Inhalation 

1.4x10-* 

8.1 X 10-" 

0 

1.6x10-* 

<* 

Combined 
Routes 

5.8x10-* 

3.2x10-* 

0 

1.4x10^ 

1x10-" 

a. Noncancer risks based on developmental effects. 

b Assumes additivity for the effects of all COPCs . The THI for combined immunologic effects of PCB 1248 and PCB 1254 and PCBis estimated as 0.4. 

c. Vinyl chloride was not detected in Production Area soils. It was selected as a COPC based on its detection in Production Area groundwater. 

d. In accordance with USEPA Region I policy, risk of total PCBs was estimated assuming that all PCBs have the same cancer potency as PCB 1260. This policy 
contradicts toxicological data which indicate that PCB 1248 and PCB 1254 are noncarcinogenic. The total PCBs data set was created from the combined 
eoncenuations fo PCB 1248, PCB 1254, and PCB 1260 in surface soil (refer to Section 6.4.2.3.1.) 
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Table 6-9 
Risk Summary for Production Area 

General Worker Scenario 

Noncancer Risks 

CHEMICAL 

PCB 1248" 

PCB 1254 

gamma-Chlordane 

2-Nitroaniline 

Chlorobenzene 

Toluene 

HAZARD QUOTIENT 

Ingestion 

0.097 

0.061 

0.00013 

0.00096 

0.00000086 

0.00000022 

Dermal 

0.35 

0.22 

0.00094 

0.0064 

0.000012 

0.0000026 

Inhalation 

0.0041 

0.00072 

0.0000017 

0.00087 

0.000018 

0.00029 

HAZARD 
INDEX 

0.45 

0.28 

0.0011 

0.0082 

0.000030 

0.00029 

TOTAL HAZARD INDEX " 0.8 

Cancer Risks 

CHEMICAL 

PCB 1260 

gamma-Chlordane 

Vinyl Chloride *= 

Total PCBs" 

CANCER RISK 

Ingestion 

1.0x10-* 

3.7x10-= 

0 

2.5x10-' 

TOTAL UFETIME INCREMENTAL CANCER RlSl 

Dermal 

3.7x10-* 

2.6x10-* 

0 

8.8x10-' 

Inhalation 

8.2x10-' 

4.8x10-" 

0 

9.4x10"' 

<• 

Combined 
Routes 

4.7x10-* 

3.0x10:* 

0 

1.1 xio-" 

1x10-^ 

a. Noncancer risks based on developmental effects. 

b. Assumes additivity for the effects of all COPCs. The THI for combined immunologic effects of PCB 1248 and PCB 1254 is estimated as 0.3. 

c. Vinyl chloride was not detected in Production Area soils. It was selected as a COPC based on its detection in Production Area groundwater. 

d. In accordance with USEPA Region I policy, risk of total PCBs was estimated assuming that all PCBs have the same cancer potency as PCB 1260. This policy 
contradicts toxicological data which indicate that PCB 1248 and PCB 1254 are noncarcinogenic. The total PCBs data set was created from the combined 
eoncenu-ations fo PCB 1248, PCB 1254, and PCB 1260 in surface soil (refer to Section 6.4.2.3.1.) 
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Table 6-10 
Risk Summary for Production Area 

Canoeist Scenario 

Noncancer Risks 

CHEMICAL 

PCB 1248" 

PCB 1254 

gamma-Chlordane 

2-Nitroaniline 

Chlorobenzene 

Toluene 

HAZARD QUOTIENT 

Ingestion 

0.00000015 

0.00000011 

0.0000000034 

0.00013 

0.000000091 

0.000000077 

Dennal 

0.00071 

0.00053 

0.0000020 

0.00039 

0.0000056 

0.0000043 

HAZARD 
INDEX 

0.00071 

0.00053 

0.0000020 

0.00052 

0.0000056 

0.0000044 

TOTAL HAZARD INDEX" 0.0006 

Cancer Risks 

CHEMICAL 

1 PCB 1260 

gamma-Chlordane 

Vinyl Chloride 

Total PCBs' 

CANCER RISK 

Ingestion 

6.9 X 10-" 

1.2x10-" 

3.4 X 10-" 

4 .6x10-" 

L TOTAL UFETIME INCREMENTAL CANCER RISK' 

Dermal 

3.3x10-^0 

6.6 X 1 0 " 

3.0 X 10-'° 

2.2 X 10-' 

Combined 
Routes 

3.3 X 10-1° 

6.6 X 1 0 " 

3.3 X 10-̂ ° 

2.2 X 10-' 

2 X 10-' 

a. Noncancer risks based on developmental effects. 

b. Assumes additivity for the effects of all COPCs. The THI for combined immunologic effects of PCB 1248 and PCB 1254 is 
estimated as 0.0006. 

c. Vinyl chloride was not detected in Production Area soils. It was selected as a COPC based on its detection in Production Area 
groundwater. 

d. In accordance with USEPA Region I policy, risk of total PCBs was estimated assuming that all PCBs have the same cancer 
potency as PCB 1260. This policy contradicts toxicological data which indicate that PCB 1248 and PCB 1254 are 
noncarcinogenic. The total PCBs data set was created from the combined concentrations of PCB 1248, PCB 1254, and PCB 
1260 in surface soil (refer to Section 6.4.2.3.1. 
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Table 6-11 
Risk Summary for Waste Water Treatment Area 

On-Site Resident Scenario 

Noncancer Risks 

CHEMICAL 

gamma-Chlordane 

PCB 1254 

Tinuvin 327 

Dieldrin 

b/s(2-Ethylhexyl)phthalate 

HAZARD QUOTIENT 

Ingestion 

0.091 

0.018 

0.0075 

0.0058 

0.00018 

Dermal 

0.19 

0.019 

0.016 

0.012 

0.00037 

Inhalation 

0.00047 

0.000087 

0.0000058 

0.000034 

0.00000019 

HAZARD 
INDEX 

0.28 

0.037 

0.023 

0.018 

0.00055 

TOTAL HAZARD INDEX' 0.4 

Cancer Risks 

CHEMICAL 

2,3,7,8 TCDF 

gamma-Chlordane 

Dieldrin 

/3/s(2-Ethylhexyl)phthalate 

Total PCBs" 

CANCER RISK 

Ingestion 

7.0 X 10-* 

3.0 X 10-* 

2.0 X 10-* 

2.1 X 10* 

1.2 X 10-* 

Dennal 

4.4 X 10-* 

6.3x10-* 

4.1 X 10-* 

4 .5x10* 

1.3 X 10-* 

Inhalation 

9.1 X 10-8 

1.6 X 10-* 

1.2 X 10* 

2.3 X 1 0 " 

5.8 X 10-̂  

Combined 
Routes 

1.2 X 10 ' 

9.3 X 10-* 

6.1 X 10-* 

6 .6x10* 

2.4 X 10-* 

TOTAL LIFETIME INCREMENTAL CANCER RISK 3 x 1 0 ' 

a. Assumes additivity for the effects of all COPCs. 

b. In accordance with USEPA Region I policy, risk of total PCBs was estimated assuming that all PCBs have the same cancer 
potency as PCB 1260. This policy is not consistent with toxicological data which indicate that PCB 1254 is 
noncarcinogenic. PCB 1254 is the only PCB detected in Waste Water Treatment Area soil or groundwater. 
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Table 6-12 
Risk Summary for Waste Water Treatment Area 

Canoeist Scenario 

Noncancer Risks 

CHEMICAL 

gamma-Chlordane 

PCB 1254 

Tinuvin 327 

Dieldrin 

b/s(2-Ethylhexyl)phthalate 

TOTAL HAZARD INDEX' 

HAZARD QUOTIENT 

Ingest ion 

0.0000000022 

0.00000000022 

0.00000000031 

0.0000000029 

0.00000000068 

Dermal 

0.0000013 

0.0000010 

0.0000026 

0.00000041 

0.0000000097 

HAZARD 
INDEX 

0.0000013 

0.0000010 

0.0000026 

0.00000041 

0.000000010 

0.000005 

Cancer Risks 

CHEMICAL 

2,3,7,8 TCDF" 

gamma-Chlordane 

Dieldrin 

/3/s(2-Ethylhexyl)phthalate 

Total PCBs" 

TOTAL LIFETIME INCREMENTAL C> 

CANCER RISK 

Ingest ion 

8.0 X 10-'" 

7.5 X 10-1" 

9.8 X lO-'^ 

8.1 X 10- " 

1.5 X 10-'" 

^NCER RISK 

Dermal 

6.8 X 10-'° 

4.4 X 10"" 

1.4 X 10 ' ° 

1.2x10- '^ 

6.9 X 1 0 " 

Comb ined Routes 

6.8 X 10 ' ° 

4.4 X 1 0 " 

1.4 X 10 ' ° 

1 . 3 x 1 0 ' ^ 

6.9 X 1 0 " 

9 x 1 0 ' ° 

a. Assumes additivity for the effect of all COPCs. 

b. The transport of 2,3,7,8-TCDF in soil, groundwater, and surface water could not be modeled. Refer to 
Appendix E. 

c. In accordance with USEPA Region I policy, risk of total PCBs was estimated assuming that all PCBs have 
the same cancer potency as PCB 1260. This policy is not consistent with toxicological data which indicate 
that PCB 1254 is noncarcinogenic. PCB 1254 is the only PCB detected in Waste Water Treatment Area soil. 
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Table 6-13 
Risk Summary for Warwick Area 

On-Site Resident Scenario 

Noncancer Risks 

CHEMICAL 

PCB 1248• 

PCB 1254 

2-Nitroaniline 

Chlorobenzene 

Aldrin 

Beryllium 

Dieldrin 

HAZARD QUOTIENT 

Ingestion 

0.32 

0.44 

0.21 

0.000057 

0.012 

0.00028 

0.0054 

Dermal 

0.34 

0.47 

0.41 

0.000022 

0.025 

0.0049 

0.011 

Inhalation 

0.0035 

0.0013 

0.012 

0.013 

0.000044 

0.00000010 

0.000026 

HAZARD 
INDEX 

0.66' 

0.91 

0.63 

0.013 

0.037 

0.0052 

0.017 

TOTAL H/\ZARD INDEX" 1" 

Cancer Risks 

CHEMICAL 

Aldrin 

Beryllium 

Dieldrin 

b/s(2-Chloroethyl)ether 

Total PCBs' 

TOTAL UFETIME INCREMEI 

CANCER RISK 

Ingestion 

2.6x10-* 

2.6x10^ 

1.9x10-* 

3.5x10-' 

1.0x10^ 

>JTAL CANCER RISI 

Dermal 

5.4x10"* 

4 . 5 x 1 0 ' 

3.9x10-* 

7.1 X 10 ' 

1.1 Xio-* 

< 

Inhalation 

9.7x10-'' 

1.9x10-" 

8.9x10-' 

1.3x10-'° 

1.0x10-* 

Combined 
Routes 

8.0X10-* 

4 . 8 x 1 0 ' 

5.7x10-* 

1.1 x io-* 

2.1 X 10-* 

3x10-" 

Noncancer risks for PCB 1248 based on developmental effects. Hazard Index based on iinmunologic effects 
is 0.06, which is additive with PCB 1254. 

Assumes additivity ofthe critical effects for chemicals with similar target organs. The target organ-specific 
THI for combined immunologic effects of PCB 1248 and PCB 1254 results in the highest target organ-
specific THI, i.e., 1. 

In accordance with USEPA Region I policy, risk of total PCBs was estimated assuming that all PCBs have 
the same cancer potency as PCB 1260. This policy is not consistent with toxicological data which indicate 
that PCB 1248 and PCB 1254 are noncarcinogenic. PCB 1248 and PCB 1254 are the only PCBs detected in 
Warwick Area soil. 
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Table 6-14 
Risk Summary for Warwick Area 

Canoeist Scenario 

Noncancer Risks 

CHEMICAL 

PCS 1248" 

PCB 1254 

2-Nitroaniline 

Chlorobenzene 

Aldrin 

Beryllium 

Dieldrin 

HAZARD QUOTIENT 

Ingestion 

0.0000000042 

0.0000000076 

0.00046 

0.000000048 

0.00000020 

0.0000000015 

0.0000000014 

Dermal 

0.000020 

0.000036 

0.0014 

0.0000020 

0.0000027 

0.0000014 

0.00000020 

HAZARD 
INDEX 

0.000020 

0.000036 

0.0018 

0.00000020 

0.0000029 

0.0000014 

0.00000020 

TOTAL HAZARD INDEX" 0.002 

Cancer Risks 

CHEMICAL 

Aldrin 

Beryllium 

Dieldrin 

fe/s(2-Chloroethyl)ether 

Total PCBs' 

CANCER RISK 

Ingestion 

4.4x10-" 

1.4 X 1 0 " 

5.0 X 10'^ 

2.0 X l0-'2 

1.6 x l O ' ^ 

Dennal 

5.8 X 10-1° 

1.3x10-* 

7.0 X 1 0 " 

7.6 X 10'= 

7.6x10-' 

Combined Routes 

6.2 X 10'° 

1.3 X 10* 

7 . 0 x 1 0 " 

9.6 X 10'= 

7.6x 10-' 

TOTAL UFETIME INCREMENTAL CANCER RISK 2x10"* 

a. Noncancer risks based on developmental effects. 

b. Assumes additivity for the effects of all COPCs. The THI for the combined immunologic effects of PCB 
1248 and 1254 is estimated as 0.00004 

c. In accordance with USEPA Region I policy, risk of total PCBs was estimated assuming that all PCBs have 
the same cancer potency as PCB 1260. This policy is not consistent with toxicological data which indicate 
that PCB 1248 and PCB 1254 are noncarcinogenic. PCB 1248 and PCB 1254 are the only PCBs detected in 
Warwick Area soil or groundwater. 
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Table 6-15 
Background Risk Summary for Production Area 

On-Slte Worker Scenario-Noncancer Risks 

CHEMICAL 

Arsenic 

Chromium 

Vanadium 

HAZARD QUOTIENT 

Ingestion 

0.0078 

0.00044 

0.00047 

Dermal 

0.00016 

0.00018 

0.000094 

Inhalation 

0.0000068 

0.00000038 

0.00000041 

HAZARD 
INDEX 

0.0080 

0.00061 

0.00056 

TOTAL HAZARD INDEX' 0.009 

On-Site Worker Scenario-Cancer Risks 

CHEMICAL 

Arsenic 

Senzo(a)pyrene 

Chromium" 

Dibenz(a,h) anthracene 

TOTAL LIFETIME INCREMEf 

CANCER RISK 

Ingestion 

1.5x10-* 

6 .9x10 ' 

-

2 . 8 x 1 0 ' 

sITAL CANCER RISI 

Dermal 

3.0x10* 

1.4x10-* 

-

5 .6x10 ' 

< 

Inhalation 

1.1x10* 

6.1 X 10-'° 

2 .9x10* 

2 .4x10 ' ° 

Combined 
Routes 

1.5x10-* 

2.1 X 10-* 

2 .9x10* 

8.3 X 10 ' 

4x10-* 

General Worker Scenario-Noncancer Risks 

CHEMICAL 

Arsenic 

Chromium 

Vanadium 

HAZARD QUOTIENT 

Ingestion 

0.00031 

0.00017 

0.00018 

Dermal 

0.00019 

0.00021 

0.00011 

Inhalation 

0.0000040 

0.00000022 

0.00000024 

HAZARD 
INDEX 

0.0033 

0.00038 

0.00030 

TOTAL HAZARD INDEX' 0.004 
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Table 6-15 
Background Risk Summary for Production Area 

General Worker Scenario-Cancer Risks 

CHEMICAL 

Arsenic 

6enzo(a)pyrene 

Chromium" 

Dibenz(a,h) anthracene 

CANCER RISK 

Ingestion 

5 .8x10 ' 

2 . 7x10 ' 

-

1 .1x10' 

Dermal 

3.5x10* 

1.6x10-* 

-

6 .5x10 ' 

TOTAL LIFETIME INCREMENTAL CANCER RISK 

Inhalation 

6.5x10-' 

3 .6x10 '° 

1.7x10* 

1.4x10-'° 

Combined 
Routes 

6 . 2 x 1 0 ' 

1.9x10-* 

1.7 x 10-* 

7 . 6 x 1 0 ' 

3x10-* 

a. Assumes additivity for the effects of all background compounds. 

b. Chromium is considered a carcinogen by the inhalation pathway only. 
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Table 6-16 
Background Risk Summary for Waste Water Treatment Area 

On-Site Resident Scenario 

Noncancer Risks 

CHEMICAL 

Arsenic 

Beryllium 

Chromium 

Manganese 

Vanadium 

TOTAL HAZARD INDEX 

HAZARD QUOTIENT 

Ingestion 

0.044 

0.00018 

0.0041 

0.0033 

0.0029 

B 

Dermal 

0.00079 

0.0031 

0.0014 

0.00059 

0.00051 

Inhalation 

0.000034 

0.00000014 

0.0000032 

0.026 

0.0000023 

HAZARD 
INDEX 

0.045 

0.0033 

0.0055 

0.030 

0.0034 

0.09 

Cancer Risks 

CHEMICAL 

Arsenic 

ben2o(a)Pyrene 

Beryllium 

Chromium" 

Dibenz(a,h)anthracene 

TOTAL UFETIME INCREMEI 

CANCER RISK 

Ingestion 

9.8x10-* 

8.0x10-* 

1.6x10-* 

-

1.6x10-' 

MTAL CANCER RISI 

Dermal 

1.8x10-* 

1.4x10-5 

2.9x10-= 

-

2.8x10-5 

< 

Inhalation 

6.6x10-* 

6 . 3 x 1 0 ' 

2 . 5 x 1 0 ' 

2 . 9 x 1 0 ' 

1.2x10* 

Combined 
Routes 

1.0x10-* 

2.2x10-5 

3.0x10-* 

2 . 9 x 1 0 ' 

4.4x10-5 

1x10^ 

Assumes additivity for the critical effects of all background compounds. 
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Table 6-17 
Background Risk Summary for Warwick Area 

On-Site Resident Scenario 

Noncancer Risks 

CHEMICAL 

Antimony 

Arsenic 

Manganese 

HAZARD QUOTIENT 

Ingestion 

0.023 

0.057 

0.0030 

Dermal 

0.0041 

0.0010 

0.00053 

inhalation 

0.0000085 

0.000021 

0.0011 

HAZARD 
INDEX 

0.027 

0.058 

0.015 

TOTAL HAZARD INDEX • 0.1 

Cancer Risks 

CHEMICAL 

Arsenic 

Benzo(a)pyrene 

CANCER RISK 

ingestion 

1.3x10-5 

8.5x10-* 

TOTAL LIFETIME INCREMENTAL CANCER RISI 

Dermal 

2 . 3 x 1 0 ' 

1.5x10-5 

Inhalation 

4.1 x 10-* 

3 . 2 x 1 0 ' 

< 

Combined 
Routes 

1.3x10-5 

2.4x10-5 

4x10-5 

Assumes additivity for the critical effects of all background compounds. 
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Table 6-18 
Chemicals Of Potential Concern 

PRODUCTION AREA 
INORGANICS 

BERYLLIUM 

CADMIUM 

COBALT 

COPPER 

LEAD 

MERCURY 

NICKEL 

THALLIUM 

TIN 

ZINC 

CYANIDE 

ORGANICS 

2-METHYLNAPHTHALENE 

2-NITROANlLlNE 

3&4-METHYLPHENOL 

4-CHLOROANlLlNE 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,l)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-ETHYLHEXYL)PHTHALATE 

BUTYLBENZYLPHTHALATE 

WARWICKAREA 
INORGANICS 

ANTIMONY 

BARIUM 

BERYLLIUM 

CADMIUM 

COBALT 

CHROMIUM 

COPPER 

LEAD 

MERCURY 

NICKEL 

TIN 

VANADIUM 

ZINC 

CYANIDE 

ORGANICS 
1,1-BlPHENYL 

1,4-DICHLOROBENZENE 

2-BUTANONE 

2-METHYLNAPHTHALENE 

2-NlTROANILINE 

2,4,5-TP (SILVEX) 

3&4-METHYLPHENOL 

4-CHLOROANILINE 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

ALDRIN 

ALPHA-BHC 

WASTEWATER TREATMENT AREA 
INORGANICS 

BARIUM 

CADMIUM 

COBALT 

COPPER 

LEAD 

MERCURY 

NICKEL 

SILVER 

THALLIUM 

ZINC 

CYANIDE 

ORGANICS 
2-METHYLNAPHTHALENE 

2-NITROANILINE 

2,3.7,8-TCDF 

2,4,5-T 

2,4-DICHLOROPHENOL 

3&4-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL-PHENYLETHER ' 

4-METHYLPHENOL 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

ACENAPHTHENE 

Projecl 1.003.03 
July 25. 1995 Page 1 of3 



Table 6-18 
Chemicals Of Potential Concern 

PRODUCTION AREA 
CHLOROBENZENE 

CHRYSENE 

Dl-N-BUTYLPHTHAUVTE 

DIBENZOFURAN 

DINOSEB 

ETHYLBENZENE 

FLUORENE 

FLUORANTHENE 

GAMMA-CHLORDANE 

INDENOd .2,3-CD)PYRENE 

IRGASAN DP-300 

M&P-XYLENE 

METHOXYCHLOR 

METHYLENE CHLORIDE 

NAPHTHALENE 

NITROBENZENE 

aXYLENE 

OCDD 

ORTHOPHOSPHATE 

PCB-1248 

PCB-1254 

PCB-1260 

PHENANTHRENE 

PYRENE 

TCDF 

TOLUENE 

TRCDF 

TRICHLOROFLUOROMETHANE 

WARWICK AREA 
ALPHA-CHLORDANE 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(B)FLUORANTHENE 

BENZ0(G,H,1)PERYLENE 

BENZO(K)FLUORANTHENE 

BETA-BHC 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-ETHYLHEXYL)PHTHALATE 

BUTYLBENZYLPHTHALATE 

CHLOROBENZENE 

CHRYSENE 

DELTA-BHC 

DIBENZ(A,H)ANTHRACENE 

DI-N-OCTYLPHTHALATE 

DIBENZOFURAN 

DIELDRIN 

DISULFOTON 

ENDOSULFAN 1 

ENDOSULFAN SULFATE 

ENDRIN 

ENDRIN ALDEHYDE 

ETHYL PARATHION 

FLUORANTHENE 

FLUORENE 

GAMMA-BHC 

GAMMA-CHLORDANE 

HEPTACHLOR EPOXIDE 

WASTEWATER TREATMENT AREA 
ACENAPHTHYLENE 

ACETONE 

ACETOPHENONE 

ALPHA-BHC 

ANILINE 

ANTHRACENE 

BIS(2-ETHYLHEXYL)PHTHALATE 

BUTYLBENZYLPHTHALATE 

CHLOROBENZENE 

DCDF 

DIBENZOFURAN 

DIELDRIN 

DIETHYLPHTHALATE 

ENDRIN 

ENDRIN ALDEHYDE 

ETHYL PARATHION 

ETHYLBENZENE 

FAMPHUR 

FLUORANTHENE 

FLUORENE 

GAMMA-CHLORDANE 

HEPTACHLOR 

IRGASAN DP-300 

M&P-XYLENE 

METHYL PARATHION 

METHYLENE CHLORIDE 

NAPHTHALENE 

O-XYLENE 

OCDD 

ORTHOPHOSPHATE 
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Table 6-18 
Chemicals Of Potential Concern 

PRODUCTION AREA WARWICK AREA 
INDEN0(1,2,3-CD)PYRENE 

ISODRIN 

M&P-XYLENE 

METHOXYCHLOR 

METHYLENE CHLORIDE 

NAPHTHALENE 

NITROBENZENE 

O-XYLENE 

ORTHOPHOSPHATE 

PCB-1248 

PCB-1254 

PHENANTHRENE 

PHENOL 

PYRENE 

SAFROLE 

TETRACHLOROETHENE 

TINUVIN 327 

TOLUENE 

TRICHLOROETHENE 

WASTEWATER TREATMENT AREA 
PHENANTHRENE 

PHENOL 

PHORATE 

PROPAZINE 

PYRENE 

SULFOTEPP 

TCDF 

TINUVIN 327 

TOLUENE 

TRCDF 

1 

. 
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Table 6-19 
Chemicals Of Potential Concern Seep Sediment And Surface Water 

Waste Water Treatment Area 

SEDIMENT 
INORGANICS 

BARIUM 

CADMIUM 

COBALT 

COPPER 

LEAD 

NICKEL 

THALLIUM 

ZINC 

ORGANICS 
2-METHYLNAPHTHALENE 

2,3,7.8-TCDF 

4-CHLOROPHENYL-PHENYLETHER 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

ACENAPHTHENE 

ACETONE 

ALPHA-CHLORDANE 

ANTHRACENE 

BIS(2-ETHYLHEXYL)PHTHALATE 

BUTYLBENZYLPHTHALATE 

CHLOROBENZENE 

DCDF 

DIBENZOFURAN 

ENDRIN 

FLUORANTHENE 

GAMMA-CHLORDANE 

KEPONE 

M&P-XYLENE 

NAPHTHALENE 

OCDD 

PHENANTHRENE 

PYRENE 

TCDF 

TINUVIN 327 

TOLUENE 

TRCDF 

SURFACE WATER 
INORGANICS 

BARIUM 

LEAD 

ZINC 

ORGANICS 
2-HEXANONE 

4,4'-DDE 

ALDRIN 

KEPONE 
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Table 6-20 
Summary of Problem Formulation Results 

study 
Site 

Production Area 

Waste Water 
Treatment Area 

Warwick Area 

. COPCs 
Present? 

yes 

yes 

yes 

Receptors 
Available? 

yes 

yes 

yes 

Complete 
_. Exposure 
Pathways? 

limited 

yes 

yes 

Comments/ 
Recommendations 

COPCs are present; poor habitat 
quality suggests that potential 
receptors are likely to be few in 
number; poor habitat and lack of 
forage/cover suggests infrequent site 
use (and hence exposure); site has 
potential to pose risk to receptors; 
interim remedial measures will greatly 
lower any potential risk. 

COPCs are present; majority of Area 
contains a variety of habitats 
(grassland, woodland, seeps, shrubs) 
that could harbor potential receptors; 
suitable habitat with good cover/forage 
suggests resident receptors with 
frequent use and exposure; site has 
potential to pose risk to receptors. 

COPCs are present; revegetation in 
cleared areas and remaining 
woodlands offer habitat for potential 
receptors; suitable habitat with good 
cover/forage suggests residential 
receptors with frequent use and 
exposure; site has potential to pose 
risk to receptors; interim remedial 
measures will greatly lower any 
potential risk. 
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Table 6-21 
Summary of Model Parameters 

Parameter 

dietary fraction (F„) • 

area use factor (0„) 

seasonality factor {yv„) 

mean body weight (W„) 

food Intake rate (R,„) ' 

Insect 

1.0, terrestrial plants 

1.0, assumed to be 
permanent resident of a 
given Area 

0.58, assumed to be 
actively feeding in each 
Area from April to 
September 

0.000135 kg' ' 

0.0000184 kg/d 

Deer Mouse 

0.25, terrestrial insect 
0.73, terrestrial plants 
0.02, Incidentally ingested soil 

Production: 1.0 
Warwick: 0.035 
Wastewater: 1.0 

Production: 0.58 assumed to be 
actively feeding mid-June to mid-
December (due to lack of cover 
vegetation). 
Waste Water Treatment Area: 1.0 
Warwick Area: 1.0 
(USEPA, 1993) 

0.0215 kg' ' 

0.0029 kg/d 

Red-tailed Hawk 

0.75, deer mice 
0.25, birds 

0.1, any Area is assumed 
to comprise only 10% of 
total foraging area 

0.75, assumed to be 
actively feeding In each 
Area from March to 
October (USEPA, 1993b) 

1.0 k g ' 

0.0582 kg/d 

Raccoon 

0.51, terrestrial plant 
0.10, terrestrial insect 
0.30, deer mouse 
0.09, incidentally ingested 
soil 

0.01, any Area is assumed to 
comprise only 1% of total 
foraging area 

0.75, assumed to be actively 
feeding in each Area March 
to October (USEPA, 1993b) 

7.6 kg = 

0.3639 kg/d 

Great Blue Heron" 

1.0, aquatic species 

0.001, Waste Water 
Treatment Area Is 
assumed to comprise 
only 0.1% of total 
foraging area 

3 kg' 

0.119 kg/d 

a. Estimated using data from USEPA (1993b) and Macintosh et al. (1992) 
b. From Macintosh et al. (1992) 
c. From USEPA, 1993 
d. Waste Water Treatment Area only 
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Table 6-22 
Estimated Receptor Exposures from Surface Soil 

Production Area 

Chemical 

Name 

INORGANICS 

BERYLLIUM 

CADMIUM 

COBALT 

COPPER' 

LEAD 

MERCURY 

NICKEL' 

THALLIUM 

TIN 

ZINC" 

CYANIDE 

ORGANICS 

2-METHYLNAPHTHALENE 

2-NITROANILINE 

3&4-METHYLPHENOL 

4-CHLOROANlLINE 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(B)FLUORANTHENE 

BENZ0(G,H,1)PERYLENE 

BENZO(K)FLUORANTHENE 

B1S(2-ETHYLHEXYL)PHTHALATE 

BUTYLBENZYLPHTHALATE 

CHLOROBENZENE 

CHRYSENE 

Dl-N-BUTYLPHTHALATE 

Selected 

Concentration 

4.54E-01 

8.74E-01 

3.44E+00 

3.05E+01 

7.95E+01 

6.11E-01 

1.16E+01 

2.14E-01 

6.60E+00 

3.68E+02 

1.98E+00 

3.80E-01 

8.90E-01 

2.52E-01 

6.40E-01 

2.10E-01 

1.80E-01 

1.29E+00 

1.52E+00 

1.98E+00 

1.81 E+00 

1.95E+00 

1.49E+00 

3.22E+00 

2.80E-01 

1.62E+00 

1.30E+00 

Plant Tissue 

Concentration 

6.80E-04 

1.31E-01 

2.41 E-02 

7.63E+00 

7.15E-01 

1.22E-01 

6.97E-01 

8.57E-05 

3.96E-02 

3.31 E+02 

O.OOE+00 

8.64E-02 

3.18E+00 

7.10E-01 

2.17E+00 

3.16E-02 

3.78E-02 

1.43E-01 

3.40E-02 

1.22E-02 

4.64E-03 

8.40E-03 

3.29E-02 

3.26E-01 

2.48E-01 

3.63E-02 

2.92E-02 

Insect Tissue 

Concentration 

4.83E-05 

6.21E-04 

1.71 E-03 

3.01 E-01 

5.64E-03 

1.44E-03 

2.75E-03 

6.09E-06 

2.81 E-03 

1.31E+01 

O.OOE+00 

6.82E-03 

2.26E-01 

5.04E-02 

1.54E-01 

2.49E-03 

2.98E-03 

1.13E-02 

2.68E-03 

9.64E-04 

3.66E-04 

6.63E-04 

2.34E-03 

2.31 E-02 

1.76E-02 

2.86E-03 

2.07E-03 

Deer Mouse 

Concentration 

6.75E-04 

5.32E-04 

6.11 E-03 

2.45E-01 

1.65E-02 

1.19E-03 

2.90E-03 

3.07E-04 

1.14E-02 

9.87E+00 

O.OOE+00 

5.1 OE-03 

1.69E-01 

3.77E-02 

1.15E-01 

1.97E-03 

2.25E-03 

9.39E-03 

3.93E-03 

3.43E^3 

2.80E-03 

3.19E-03 

3.83E-03 

2.17E-02 

1.34E-02 

4.19E-03 

3.37E-03 

Deer Mouse 

Dally Dose 

7.50E-04 

8.87E-03 

6.79E-03 

4.90E-01 

1.65E-01 

7.96E-03 

5.81 E-02 

3.41 E-04 

1.26E-02 

1.97E+01 

3.1 OE-03 

5.66E-03 

1.88E-01 

4.19E-02 

1.28E-01 

2.18E-03 

2.50E-03 

1.04E-02 

4.37E-03 

3.82E-03 

3.11 E-03 

3.54E-03 

4.25E-03 

2.41 E-02 

1.49E-02 

4.66E-03 

3.74E-03 

Red-Tailed Hawk 

Daily Dose 

2.21 E-06 

1.74E-06 

2.00E-05 

8.01 E-04 

5.41 E-05 

3.90E-06 

9.50E-06 

1.00E-06 

3.72E-05 

3.23E-02 

O.OOE+00 

1.67E-05 

5.52E-04 

1.23E-04 

3.77E-04 

6.43E-06 

7.36E-06 

3.07E-05 

1.29E-05 

1.12E-05 ; 

9.14E-06 ' 

1.04E-05 ' 

1.25E-05 , 

7.09E-05 

4.39E-05 

1.37E-05 

1.10E-05 i 

Raccoon 

Dally Dose 

1.48E-05 

5.23E-05 

1.16E-04 

2.42E-03 

2.70E-03 

4.22E-05 

5.03E-04 

6.97E-06 

2.22E-04 

7.40E-02 

6.40E-05 

2.89E-05 

6.37E-04 

1.44E-04 

4.36E-04 

1.29E-05 

1.31 E-05 

6.94E-05 

5.57E-05 

6.65E-05 

5.96E-05 

6.49E-05 

5.45E-05 

1.67E-04 

5.64E-05 

5.94E-05 

4.78E-05 
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Table 6-22 
Estimated Receptor Exposures from Surface Soil 

Production Area 

Chemical 

Name 

DIBENZOFURAN 

DINOSEB 

ETHYLBENZENE 

FLUORANTHENE 

FLUORENE 

GAMMA-CHLORDANE 

iNDENO(i ,2,3-CD)PYRENE 

IRGASAN DP-300 

M&P-XYLENE 

METHOXYCHLOR 

METHYLENE CHLORIDE 

NAPHTHALENE 

NITROBENZENE 

O-XYLENE 

OCDD 

ORTHOPHOSPHATE 

PCB-1248 

PCB-1254 

PCB-1260 

Total PCB's 

PHENANTHRENE 

PYRENE 

TCDF 

TOLUENE 

TRCDF 

TRICHLOROFLUOROMETHANE 

Selected 

Concentration 

1.30E-01 

8.70E-03 

3.41 E+00 

2.05E+00 

1.80E-01 

1.32E-01 

1.79E+00 

4.20E+00 

2.70E+01 

5.55E-01 

9.50E-03 

6.80E-01 

1.40E-01 

8.12E+00 

4.60E-04 

8.13E+00 

1.27E+02 

2.03E+01 

6.10E+00 

1.45E+02 

1.54E+00 

2.30E+00 

1.77E-04 

7.14E-01 

5.4 IE-01 

3.30E-01 

Plant Tissue 

Concentration 

2.09E-02 

2.58E-03 

1.99E+00 

6.61 E-02 

2.67E-02 

3.04E-03 

2.59E-03 

data gap 

1.48E+01 

7.03E-02 

6.52E-02 

3.01 E-01 

4.27E-01 

6.20E+00 

3.71 E-06 

data gap 

2.33E-02 

3.73E-03 

1.12E-03 

2.67E-02 

1.57E-01 

9.04E-02 

1.42E-06 

7.71 E-01 

4.36E-03 

4.41E-01 

Insect Tissue 

Concentration 

1.49E-03 

1.83E-04 

1.42E-01 

5.21 E-03 

2.1 IE-03 

2.16E-04 

2.04E-04 

data gap 

1.05E+00 

4.99E-03 

4.63E-03 

2.37E-02 

3.03E-02 

4.40E-01 

2.63E-07 

data gap 

1.65E-03 

2.64E-04 

7.96E-05 

1.89E-03 

1.24E-02 

7.13E-03 

1.01 E-07 

5.47E-02 

3.10E-04 

3.13E-02 

Deer Mouse 

Concentration 

1.29E-03 

1.48E-04 

1.10E-01 

6.38E-03 

1.67E-03 

3.46E-04 

2.66E-03 

data gap 

8.18E-01 

4.48E-03 

3.45E-03 

1.68E-02 

2.27E-02 

3.38E-01 

8.44E-07 

data gap 

1.80E-01 

2.87E-02 

8.66E-03 

2.06E-01 

1.05E-02 

8.02E-03 

3.24E-07 

4.16E-02 

9.93E-04 

2.37E-02 

Deer Mouse 

Daily Dose 

1.43E-03 

1.65E-04 

1.22E-01 

7.09E-03 

1.85E-03 

3.85E-04 

2.95E-03 

data gap 

9.09E-01 

4.98E-03 

3.83E-03 

1.87E-02 

2.52E-02 

3.76E-01 

9.37E-07 

data gap 

2.00E-01 

3.19E-02 

9.62E-03 

2.29E.01 

1.16E-02 

8.91 E-03 

3.60E-07 

4.62E-02 

1.10E-03 

2.63E-02 

Red-Tailed Hawk 

Dally Dose 

4.20E-06 

4.85E-07 

3.59E-04 

2.09E-05 

5.45E-06 

1.13E-06 

8.69E-06 

data gap 

2.68E-03 

1.47E-05 

1.13E-05 

5.51 E-05 

7.41 E-05 

1.11E-03 

2.76E-09 

data gap 

5.88E-04 

9.40E-05 

2.83E-05 

6.73E-04 

3.43E-05 

2.62E-05 

1.06E-09 

1.36E-04 

3.25E-06 

7.74E-05 

Raccoon 

Daily Dose 

8.22E-06 

7.76E-07 

4.92E-04 

7.93E-05 

1.10E-05 

4.86E-06 

5.85E-05 

data gap 

3.71 E-03 

3.15E-05 

1.28E-05 

7.97E-05 

8.61 E-05 

1.45E-03 

1.56E-08 

data gap 

4.1 IE-03 

6.58E-04 

1.98E-04 

4.71 E-03 

8.01 E-05 

9.20E-05 

6.01 E-09 

1.71 E-04 

1.84E-05 

9.50E-05 

a- compound is log nonnally distributed. Mean concentration is the geometric mean. 
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Table 6-23 

Estimated Receptor Exposure from Surface Soil^ 
Waste Water Treatment Area 

Chemical 

Name 

INORGANICS 

BARIUM 

CADMIUM 

COBALT 

COPPER 

LEAD 

MERCURY 

NICKEL 

SILVER 

THALLIUM 

ZINC 

CYANIDE 

ORGANICS 

2-ME-rHYLNAPHTHALENE 

2-NITROANlLINE 

2.3,7,8-TCDF 

2,4,5-T 

2.4-DICHLOROPHENOL 

3&4-METHYLPHENOL 

4-CHLOROANILlNE 

4-CHLOROPHENYL-PHENYLETHER 

4-METHYLPHENOL 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

ACENAPHTHENE 

ACENAPHTHYLENE 

Selected 

Concentration 

(mg/kg) 

3.52E+01 

3.86E-01 

3.81 E+00 

4.53E+01 

5.36E+01 

1.93E-01 

8.55E+00 

1.19E+00 

2.76E-01 

3.59E+02 

1.14E+00 

5.00E-01 

7.30E-02 

4.58E-04 

3.11E-02 

8.39E-01 

2.51E-01 

1.71 E+00 

2.80E-01 

2.90E-01 

1.73E-01 

1.55E-01 

9.70E-03 

1.OOE+OO 

4.50E-02 

Plant Tissue 

Concentration 

(mg/kg) 

5.27E-01 

5.79E-02 

2.67E-02 

1.13E+01 

4.82E-01 

3.85E-02 

5.13E-01 

1.19E-01 

1.11E-04 

3.23E+02 

O.OOE+00 

1.14E-01 

2.61 E-01 

3.69E-06 

1.87E-02 

4.41 E-01 

7.17E-01 

5.81 E+00 

8.61E-01 

2.57E-03 

3.09E-03 

1.31 E-04 

1.51 E-01 

9.45E-03 

Insect Tissue 

Concentration 

(mg/kg) 

4.16E-02 

4.57E-03 

2.1 OE-03 

8.94E-01 

3.80E-02 

3.04E-03 

4.04E-02 

9.38E-03 

8.72E-06 

2.55E+01 

O.OOE+00 

8.97E-03 

1.85E-02 

2.62E-07 

1.32E-03 

3.13E-02 

5.08E-02 

4.12E-01 

6.1 OE-02 

1.82E-04 

2.19E-04 

9.31E-06 

1.19E-02 

7.45E-04 

Deer Mouse 

Concentration 

(mg/kg) 

1.48E-02 

4.14E-04 

1.17E-02 

6.34E-01 

1.93E-02 

6.63E-04 

3.75E-03 

1.37E-02 

6.82E-04 

1.68E+01 

O.OOE+00 

1.16E-02 

2.39E-02 

1.45E-06 

1.77E-03 

4.21 E-02 

6.57E-02 

5.32E-01 

7.89E-02 

6.53E-04 

6.58E-04 

3.55E-05 

1.61 E-02 

9.70E-04 

Deer Mouse 

Daily Dose 

(mg/kg) 

1.48E-01 

6.90E-03 

1.30E-02 

1.27E+00 

1.93E-01 

4.42E-03 

7.49E-02 

1.52E-02 

7.58E-04 

3.37E+01 

3.07E-03 

1.29E-02 

2.65E-02 

1.61 E-06 

1.97E-03 

4.68E-02 

7.30E-02 

5.91 E-01 

8.76E-02 

7.26E-04 

7.32E-04 

3.94E-05 

1.79E-02 

1.08E-03 

Red-Tailed Hawk 

Daily Dose 

(mg/kg) 

4.85E-05 

1.35E-06 

3.82E-05 

2.07E-03 

6.33E-05 

2.17E-06 

1.23E-05 

4.49E-05 

2.23E-06 

5.50E-02 

O.OOE+00 

3.78E-05 

7.81 E-05 

4.73E-09 

5.79E-06 

1.38E-04 

2.15E-04 

1.74E-03 

2.58E-04 

2.14E-06 

2.15E-06 

1.16E-07 

5.28E-05 

3.17E-06 

Raccoon 

Daily Dose 

(mg/kg) | 

1.24E-03 

2.33E-05 

1.29E-04 

3.64E-03 

1.82E-03 

1.35E-05 

3.72E-04 

6.20E-05 

9.02E-06 

7.35E-02 

3.68E-05 

3.85E-05 

5.34E-05 

1.56E-08 

4.66E-06 

1.14E-04 

1.48E-04 

1.19E-03 

1.78E-04 

6.13E-06 

5.66E-06 

3.41E-07 

6.20E-05 

3.31E-06 
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Table 6-23 

Estimated Receptor Exposure from Surface Soil^ 
Waste Water Treatment Area 

Chemical 

Name 

ACETONE 

ACETOPHENONE 

ALPHA-BHC 

ANILINE 

ANTHRACENE 

BIS(2-ETHYLHEXYL)PHTHALATE 

BUTYLBENZYLPHTHALATE 
1 

CHLOROBENZENE 

DCDF 

DIBENZOFURAN 

DIELDRIN 

DIETHYLPHTHALATE 

ENDRIN 

ENDRIN ALDEHYDE 

ETHYL PARATHION 

ETHYLBENZENE 

FAMPHUR 

FLUORANTHENE 

FLUORENE 

GAMMA-CHLORDANE 

HEPTACHLOR 

IRGASAN DP-300 

M&P-XYLENE 

METHYL PARATHION 

METHYLENE CHLORIDE 

NAPHTHALENE 

O-XYLENE 

Selected 

Concentration 

(mg/kg) 

1.34E-01 

2.60E-02 

2.10E-03 

1.23E+00 

1.OOE+OO 

1.78E+00 

1.50E-01 

2.62E+00 

2.02E+00 

7.03E-01 

1.50E-01 

7.36E-01 

7.00E-03 

2.09E-01 

5.40E-02 

4.41 E-01 

7.70E-02 

1.56E+00 

5.10E-01 

2.58E+00 

7.79E-02 

8.61 E+01 

1.65E+00 

2.13E-02 

1.10E-02 

8.27E-01 

6.35E-01 

Plant Tissue 

Concentration 

(mg/kg) 

7.15E+00 

1.08E-01 

4.53E-04 

1.43E+01 

1.11E-01 

3.95E-02 

1.52E-02 

2.31 E+00 

1.63E-02 

1.13E-01 

5.52E-02 

1.08E+00 

1.57E-04 

4.70E-03 

1.40E-02 

2.58E-01 

1.42E-01 

5.03E-02 

7.58E-02 

5.95E-02 

3.02E-03 

9.02E-01 

6.50E-02 

7.55E-02 

3.65E-01 

4.85E-01 

Insect Tissue 

Concentration 

(mg/kg) 

5.07E-01 

7.63E-03 

3.21 E-05 

1.02E+00 

8.75E-03 

2.80E-03 

1.07E-03 

1.64E-01 

1.16E-03 

8.03E-03 

3.92E-03 

7.65E-02 

1.11E-05 

3.33E-04 

9.95E-04 

1.83E-02 

1.01 E-02 

3.97E-03 

5.98E-03 

4.22E-03 

2.14E-04 

6.40E-02 

4.61 E-03 

5.36E-03 

2.89E-02 

3.44E-02 

Deer Mouse 

Concentration 

(mg/kg) 

6.50E-01 

9.84E-03 

4.62E-05 

1.30E+00 

1.25E-02 

7.91 E-03 

1.74E-03 

2.17E-01 

6.40E-03 

1.20E-02 

5.38E-03 

9.97E-02 

3.13E-05 

9.35E-04 

1.4 IE-03 

2.45E-02 

1.31 E-02 

8.38E-03 

8.14E-03 

1.17E-02 

4.63E-04 

8.59E-02 

5.95E-03 

6.88E-03 

3.53E-02 

4.56E-02 

Deer Mouse 

Daily Dose 

(mg/kg) 

7.22E-01 

1.09E-02 

5.14E-05 

1.45E+00 

1.39E-02 

8.79E-03 

1.93E-03 

2.41 E-01 

7.11 E-03 

1.33E-02 

5.98E-03 

1.11E-01 

3.48E-05 

1.04E-03 

1.56E-03 

2.72E-02 

1.45E-02 

9.31 E-03 

9.04E-03 

1.30E-02 

5.15E-04 

9.55E-02 

6.61 E-03 

7.65E-03 

3.92E-02 

5.06E-02 

Red-Tailed Hawk 

Daily Dose 

(mg/kg) 

2.12E-03 

3.22E-05 

1.51 E-07 

4.27E-03 

4.10E-05 

2.59E-05 

5.69E-06 

7.08E-04 

2.09E-05 

3.92E-05 

1.76E-05 

3.26E-04 

1.02E-07 

3.06E-06 

4.60E-06 

8.01 E-05 

4.27E-05 

2.74E-05 

2.66E-05 

3.81 E-05 

1.51 E-06 

2.81 E-04 

1.95E-05 

2.25E-05 

1.16E-04 

1.49E-04 

Raccoon 

Dally Dose 

(mg/kg) 

1.40E-03 

2.19E-05. 

1.57E-07 

2.84E-03 

5.43E-05 

6 57E-05 

7.84E-06 

5.37E-04 

6.91E-05 

4.50E-05 

1.57E-05 

235E-04 

2.59E-07 

7.73E-06 

4.50E-06 

6.48E-05 

3.02E-05 

6.08E-05 

3.14E-05 

9.56E-05 

3.13E-06 

2.30E-04 

1.34E-05 

1.51E-05 

9.85E-05 

1.15E-04 
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Table 6-23 

Estimated Receptor Exposure from Surface Soll^ 
Waste Water Treatment Area 

Chemical 

Name 

OCDD 

ORTHOPHOSPHATE 

PHENAN-THRENE 

PHENOL 

PHORATE 

PROPAZINE 

PYRENE 

SULFOTEPP 

TCDF 

TINUVIN 327 

TOLUENE 

TRCDF 

Selected 

Concentration 

(mg/kg) 

3.00E-04 

6.15E+01 

1.44E+00 

7.54E-01 

1.70E-02 

9.10E+00 

2.25E+00 

6.31 E-02 

3.30E-03 

8.67E+00 

1.81 E+00 

4.31 E+00 

Plant Tissue 

Concentration 

(mg/kg) 

2.42E-06 

1.47E-01 

4.18E+00 

1.35E-02 

7.14E+00 

8.82E-02 

1.49E-02 

2.66E-G5 

1.14E-01 

1.96E+00 

3.47E-02 

Insect Tissue 

Concentration 

(mg/kg) 

1.71 E-07 

1.16E-02 

2.97E-01 

9.58E-04 

5.06E-01 

6.96E-03 

1.06E-03 

1.89E-06 

8.1 IE-03 

1.39E-01 

2.46E-03 

Deer Mouse 

Concentration 

(mg/kg) 

9.48E-07 

1.69E-02 

3.82E-01 

1.27E-03 

6.70E-01 

1.35E-02 

1.51 E-03 

1.04E-05 

3.15E-02 

1.82E-01 

1.36E-02 

Deer Mouse 

Daily Dose 

(mg/kg) 

1.05E-06 

1.88E-02. 

4.24E-01 

1.41 E-03 

7.44E-01 

1.50E-02 

1.68E-03 

1.16E-05 

3.49E-02 

2.02E-01 

1.51 E-02 

Red-Tailed Hawk 

Daily Dose 

(mg/kg) 

3.10E-09 

5.52E-05 

1.25E-03 

4.15E-06 

2.19E-03 

4.41 E-05 

4.94E-06 

3.42E-08 

1.03E-04 

5.95E-04 

4.45E-05 

Raccoon 

Daily Dose 

(mg/kg) 

1.02E-08 

7.56E-05 

8.42E-04 

3.19E-06 

1.69E-03 

9.04E-05 

4.98E-06 

1.13E-07 

3.05E-04 

4.41E-04 

1.47E-04 

a. Includes results from sediment sampling In seep. 
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Table 6-24 
Estimated Receptor Exposure From Seep Sediments 

Waste Water Treatment Area 

Chemical 
Name 

INORGANICS 

BARIUM 

CADMIUM 

COBALT 

COPPER 

LEAD 

NICKEL 

THALLIUM 

ZINC 

ORGANICS 
2-METHYLNAPHTHALENE 

2,3,7,8-TCDF 

4-CHLOROPHENYL-PHENYLETHER 

4,4'-DDD 

4,4'-DDE 

4,4'.DDT 

ACETONE 

ALPHA-CHLORDANE 

ACENAPHTHENE 

ANTHRACENE 

BIS(2-ETHYLHEXYL)PHTHALATE 

BUTYLBENZYLPHTHALATE 

CHLOROBENZENE 

DCDF 

DIBENZOFURAN 

ENDRIN 

FLUORANTHENE 

GAMMA-CHLORDANE 

KEPONE 

NAPHTHALENE 

M&P-XYLENE 

OCDD 

PHENANTHRENE 

PYRENE 

TCDF 

TINUVIN 327 

TOLUENE 

TRCDF 

Selected 

Concentration 

3.54E+01 

5.70E-01 

4.47E+00 

2.62E+01 

5.29E+01 

8.80E+00 

4.28E-01 

2.21 E+02 

2.80E-01 

5.00E-05 

2.80E-01 

1.34E-02 

1.71 E-02 

9.70E-03 

1.90E-01 

4.50E-03 

1.OOE+OO 

1.43E+00 

1.OOE+OO 

1.50E-01 

1.05E-01 

2.45E+00 

5.60E-01 

7.00E-03 

3.64E+00 

1.31 E-02 

3.97E-02 

8.20E-01 

1.00E-02 

3.00E-04 

3.32E+00 

3.57E+00 

4.00E-04 

5.1 OE-OI 

1.73E-01 

5.09E+00 

Pore Water 

Concentration 

5.90E-01 

8.77E-02 

9.93E-02 

7.50E-01 

5.87E-02 

6.87E-02 

2.85E-04 

5.53E+00 

1.32E-02 

8.04E-09 

8.03E-03 

6.09E-06 

1.28E-05 

3.77E-06 

9.61 E+01 

2.65E-05 

2.34E-02 

1.99E-02 

9.03E-04 

1.78E-03 

5.00E-02 

3.93E-04 

1.47E-02 

6.43E-06 

6.17E-03 

1.26E-05 

1.26E-01 

1.20E-01 

2.1 OE-03 

4.83E-08 

4.03E-02 

8.49E-03 

6.44E-08 

1.90E-04 

1.15E-01 

8.18E-04 

Daily Dose 
Heron 

1.IOE-04 

1.04E-01 

1.03E-02 

8.20E-04 

2.06E-01 

5.05E-03 

7.29E-05 

7.42E-03 

8.72E-03 

7.58E-03 

7.15E-03 

2.62E-06 

4.06E-04 

3.1 OE-02 

6.64E-02 

3.87E-01 

7.87E-03 

3.19E-04 

3.57E+00 

1.59E-02 

2.65E-03 

8.61 E-01 

4.80E-03 

2.76E-05 

6.17E-03 

5.68E-05 

4.38E-04 

1.71 E-01 

6.49E-01 

5.83E-04 

3.89E-01 

4.02E-04 

7.42E+00 
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Table 6-25 
Estimated Receptor Exposure From Seep Surface Water 

Waste Water Treatment Area 

Chemical 
Name 

INORGANICS 
BARIUM 

LEAD 

ZINC 

ORGANICS 
2-HEXANONE 

4,4'-DDE 

ALDRIN 

KEPONE 

Selected 
Concentration 

6.69E+01 

2.55E+01 

6.35E+01 

7.00E+00 

1.20E-02 

1.60E-02 

7.90E-02 

Daily Dose 
Water 

8.23E-03 

3.14E-03 

7.81 E-03 

8.61 E-04 

1.48E-06 

1.97E-06 

9.72E-06 
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Table 6-26 
Estimated Receptor Exposure from Surface Soil 

Warwick Area 

Chemical 

Name 

INORGANICS 

ANTIMONY 

BARIUM 

BERYLLIUM' 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

LEAD 

MERCURY 

NICKEL" 
TIN 

VANADIUM 

ZINC 

CYANIDE 

ORGANICS 

1.1-BIPHENYL 

1,4-DICHLOROBENZENE 

2-BUTANONE 

2-METHYLNAPHTHALENE 

2-NlTROANlLINE 

2,4,5-TP (SILVEX) 

3&4-METHYLPHENOL 

4-CHLOROANILlNE 

4,4'-DDD 

4,4'-DbE 

4,4'-DDT 

ALDRIN 

ALPHA-BHC 

ALPHA-CHLORDANE 

Selected 

Concentration 

5.35E+00 

1.83E+02 

8.18E-01 

2.22E+00 

1.01 E+02 

5.01 E+00 

2.25E+02 

1.18E+02 

3.1 IE-01 

2.63E+01 

9.75E+00 

1.22E+01 

3.91 E+03 

2.70E+00 

1.90E+00 

3.90E-02 

1.22E-01 

3.60E-01 

7.00E+00 

5.27E-02 

2.20E-02 

2.01 E+00 

1.34E-01 

1.49E-01 

2.52E-01 

2.08E-01 

1.83E-01 

7.70E-02 

Plant Tissue 

Concentration 

1.61 E-01 

2.75E+00 

1.23E-03 

3.33E-01 

4.55E-01 

3.51 E-02 

5.63E+01 

1.06E+00 

6.22E-02 

1.58E+00 

5.85E-02 

3.67E-02 

3.52E+03 

O.OOE+00 

3.83E-01 

1.66E-02 

4.67E-01 

8.19E-02 

2.50E+01 

1.09E-02 

6.27E-02 

6.81 E+00 

1.99E-03 

2.96E-03 

3.42E-03 

1.47E-01 

3.94E-02 

5.15E-03 

Insect Tissue 

Concentration 

1.14E-02 

1.95E-01 

8.71 E-05 

1.58E-03 

3.59E-04 

2.49E-03 

2.22E+00 

8.36E-03 

2.45E-03 

1.12E-01 

4.15E-03 

2.61 E-03 

1.39E+02 

O.OOE+00 

2.72E-02 

1.18E-03 

3.32E-02 

6.46E-03 

1.78E+00 

7.76E-04 

4.45E-03 

4.84E-01 

1.42E-04 

2.10E-04 

2.43E-04 

1.04E-02 

2.79E-03 

3.65E-04 

Deer Mouse 

Concentration 

9.66E-04 

2.70E-03 

8.16E-08 

8.16E-05 

1.11E-04 

5.38E-04 

1.09E-01 

2.45E-02 

3.70E-05 

4.02E-04 

1.68E-02 

1.92E-02 

6.34E+00 

O.OOE+00 

1.38E-03 

5.60E-05 

1.49E-03 

2.92E-04 

8.01 E-02 

3.92E-05 

2.01 E-04 

2.18E-02 

1.77E-05 

2.21 E-05 

3.23E-05 

4.84E-04 

1.41 E-04 

2.'29E-05 

Deer Mouse 

Dally Dose 

1.07E-03 

2.70E-02 

8.16E-05 

1.36E-03 

1.1 IE-02 

5.97E-04 

2.18E-01 

2.45E-01 

2.47E-04 

8.05E-03 

1.87E-02 

2.13E-02 

1.27E+01 

2.55E-04 

1.53E-03 

6.22E-05 

1.66E-03 

5.37E-03 

8.91 E-02 

4.36E-05 

2.24E-04 

2.42E-02 

1.97E-05 

2.45E-05 

3.59E-05 

5.38E-04 

1.56E-04 

2.55E-05 

Red-Tailed Hawk 

Daily Dose 

3.16E-06 

8.83E-06 

2.67E-10 

2.67E-07 

3.64E-07 

1.76E-06 

3.56E-04 

8.01 E-05 

1.21 E-07 

1.32E-06 

5.50E-05 

6.27E-05 

2.07E-02 

O.OOE+00 

4.51 E-06 

1.83E-07 

4.89E-06 

9.53E-07 

2.62E-04 

1.28E-07 

6.58E-07 

7.13E-05 

5.80E-08 

7.21 E-08 

1.06E-07 

1.58E-06 

4.60E-07 

7.49E-08 

Raccoon 

Dally Dose 

2.03E-04 

6.42E-03 

2.66E-05 

1.33E-04 

3.35E-03 

1.68E-04 

1.77E-02 

4.00E-03 

2.15E-05 

1.14E-03 

3.28E-04 

4.04E-04 

7.76E-01 

8.73E-05 

1.33E-04 

4.34E-06 

9.08E-05 

2.69E-05 

4.88E-03 

3.73E-06 

1.24E-05 

1.33E-03 

4.70E-06 

5.35E-06 

8.79E-06 

3.40E-05 

1.32E-05 

3.44E-06 
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Table 6-26 
Estimated Receptor Exposure from Surface Soil 

Warwick Area 

Chemical 

Name 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,l)PERYLENE 

BENZ0(K)FLU0RANTHENE 

BETA-BHC 

BIS(2-CHLOROETHYL)ETHER 

B1S(2-ETHYLHEXYL)PHTHALATE 

BUTYLBENZYLPHTHALATE 

CHLOROBENZENE 

CHRYSENE 

DELTA-BHC 

DIBENZ(A,H)ANTHRACENE 

DI-N-OCTYLPHTHALATE 

DIBENZOFURAN 

DIELDRIN 

DISULFOTON 

ENDOSULFAN 1 

ENDOSULFAN SULFATE 

ENDRIN 

ENDRIN ALDEHYDE 

ETHYLPARATHION 

FLUORANTHENE 

FLUORENE 

GAMMA-BHC 

GAMMA-CHLORDANE 

HEPTACHLOR EPOXIDE 
INDEN0(1,2,3-CD)PYRENE 

Selected 

Concentration 

1.60E-01 

1.1 OE-OI 

3.20E-01 

1.36E+00 

1.65E+00 

1.20E+00 

1.76E+00 

9.60E-03 

4.30E-01 

2.00E+01 

7.80E-01 

6.68E-01 

1.47E+00 

1.23E-01 

1.30E-01 

4.12E+00 

2.00E-01 

1.61 E-01 

7.70E-03 

1.80E-02 

2.90E-01 

1.41 E-01 

4.44E-01 

6.40E-03 

1.58E+00 

2.30E-01 

1.70E-03 

1.49E-01 

1.92E-01 

8.60E-01 

Plant Tissue 

Concentration 

2.41E-02 

2.31E-02 

3.55E-02 

3.04E-02 

1.02E-02 

3.08E-03 

7.60E-03 

2.07E-03 

2.26E+00 

4.44E-01 

7.88E-02 

5.91 E-01 

3.30E-02 

2.03E-02 

8.81 E-04 

1.54E-01 

3.22E-02 

5.90E-02 

1.42E-03 

6.19E-03 

6.34E-02 

3.17E-03 

9.97E-03 

1.66E-03 

5.07E-02 

3.42E-02 

4.72E-04 

3.43E-03 

2.04E-01 

1.24E-P3 

Insect Tissue 

Concentration 

1.90E-03 

1.82E-03 

2.80E-03 

2.40E-03 

8.02E-04 

2.43E-04 

5.99E-04 

1.47E-04 

1.61 E-01 

3.15E-02 

5.59E-03 

4.20E-02 

2.60E-03 

1.44E-03 

6.95E-05 

1.09E-02 

2.28E-03 

4.19E-03 

1.00E-04 

4.39E-04 

4.50E-03 

2.25E-04 

7.08E-04 

1.18E-04 

4.00E-03 

2.70E-03 

3.35E-05 

2.43E-04 

1.45E-02 

9.82E-05 

Deer Mouse 

Concentration 

9.04E-05 

8.30E-05 

1.40E-04 

2.12E-04 

1.73E-04 

1.12E-04 

1.74E-04 

7.40E-06 

7.23E-03 

3.12E-03 

3.17E-04 

1.93E-03 

2.30E-04 

7.51 E-05 

1.39E-05 

8.39E-04 

1.19E-04 

2.01 E-04 

5.15E-06 

2.12E-05 

2.26E-04 

2.21 E-05 

6.95E-05 

5.83E-06 

2.96E-04 

1.28E-04 

1.65E-06 

2.35E-05 

6.65E-04 

7.71 E-05 

Deer Mouse 

Dally Dose 

1.66E-03 

1.53E-03 

2.58E-03 

3.91 E-03 

3.18E-03 

2.06E-03 

3.21 E-03 

8.22E-06 

8.03E-03 

3.46E-03 

3.52E-04 

2.15E-03 

4.23E-03 

8.35E-05 

2.55E-04 

9.32E-04 

1.33E-04 

2.23E-04 

5.73E-06 

2.35E-05 

2.51 E-04 

2.45E-05 

7.72E-05 

6.48E-06 

5.45E-03 

2.37E-03 

1.83E-06 

2.62E-05 

7.39E-04 

1.42E-03 

Red-Tailed Hawk 

Daily Dose 

2.96E-07 

2.71 E-07 

4.59E-07 

6.94E-07 

5.64E-07 

3.66E-07 

5.70E-07 

2.42E-08 

2.36E-05 

1.02E-05 

1.04E-06 

6.33E-06 

7.52E-07 

2.46E-07 

4.53E-08 

2.74E-06 

3.90E-07 

6.58E-07 

1.69E-08 

6.93E-08 

7.39E-07 

7.22E-08 

2.27E-07 

1.91 E-08 

9.67E-07 

4.20E-07 

5.38E-09 

7.70E-08 

2.17E-06 

2.52E-07 

Raccoon 

Daily Dose 

9.65E-06 

7.85E-06 

1.69E-05 

4.95E-05 

5.51 E-05 

3.93E-05 

5.84E-05 

6.95E-07 

4.34E-04 

7.30E-04 

3.98E-05 

1.31 E-04 

5.36E-05 

7.76E-06 

4.36E-06 

1.62E-04 

1.24E-05 

1.62E-05 

5.12E-07 

1.73E-06 

2.12E-05 

5.15E-06 

1.62E-05 

5.16E-07 

6.04E-05 

1.38E-05 

1.43E-07 

5.44E-06 

4.41 E-05 

2.80E-05 
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Table 6-26 
Estimated Receptor Exposure from Surface Soil 

Warwick Area 

Chemical 

Name 

ISODRIN 

M&P-XYLENE 

METHOXYCHLOR 

METHYLENE CHLORIDE 

NAPHTHALENE 

NITROBENZENE 

O-XYLENE 

OR-rHOPHOSPHA-fE 

PCB-1248 

PCB-1254 

Total PCB's 
PHENAN-THRENE 

PHENOL 

PYRENE 

SAFROLE 

TETRACHLOROETHENE 

TINUVIN 327 

TOLUENE 

TRICHLOROETHENE 

Selected 

Concentration 

1.55E-01 

5.46E-02 

2.32E+02 

2.50E-02 

1.58E+00 

2.13E+00 

4.60E-02 

6.88E+00 

1.52E+01 

5.19E+00 

1.80E+01 

1.13E+00 

8.90E-01 

1.60E+00 

4.05E+00 

2.52E-01 

9.27E+00 

3.55E-01 

5.97E-02 

Plant Tissue 

Concentration 

6.87E-03 

2.99E-02 

2.94E+01 

1.72E-01 

6.99E-01 

6.48E+00 

3.51 E-02 

2.79E-03 

9.55E-04 

3.31 E-03 

1.16E-01 

4.94E+00 

6.30E-02 

5.41 E+00 

3.36E-01 

1.22E-01 

3.84E-01 

9.74E-02 

Insect Tissue 

Concentration 

4.88E-04 

2.12E-03 

2.08E+00 

1.22E-02 

5.51 E-02 

4.60E-01 

2.49E-03 

1.98E-04 

6.78E-05 

2.35E-04 

9.1 IE-03 

3.51 E-01 

4.97E-03 

3.84E-01 

2.39E-02 

8.67E-03 

2.72E-02 

6.92E-03 

Deer Mouse 

Concentration 

3.50E-05 

9.97E-05 

1.13E-01 

5.48E-04 

2.36E-03 

2.08E-02 

1.16E-04 

1.30E-03 

4.45E-04 

1.54E-03 

4.64E-04 

1.58E-02 

3.37E-04 

1.75E-02 

1.09E-03 

1.18E-03 

1.25E-03 

3.15E-04 

Deer Mouse 

Daily Dose 

3.89E-05 

1.11E-04 

1.26E-01 

6.08E-04 

4.35E-02 

2.31E-02 

1.28E-04 

1.44E-03 

4.94E-04 

1.71 E-03 

8.55E-03 

1.75E-02 

6.21 E-03 

1.95E-02 

1.21 E-03 

1.31 E-03 

1.39E-03 

3.50E-04 

Red-Tailed Hawk 

Daily Dose 

1.15E-07 

3.26E-07 

3.70E-04 

1.79E-06 

7.72E-06 

6.80E-05 

3.78E-07 

4.24E-06 

1.45E-06 

5.04E-06 

1.52E-06 

5.16E-05 

1.10E-06 

5.74E-05 

3.57E-06 

3.85E-06 

4.09E-06 

1.03E-06 

Raccoon 

Daily Dose 

6.29E-06 

7.32E-06 

1.30E-02 

3.27E-05 

1.81 E-04 

1.27E-03 

8.02E-06 

4.90E-04 

1.68E-04 

5.82E-04 

5.80E-05 

9.47E-04 

6.36E-05 

1.14E-03 

7.07E-05 

3.22E-04 

8.28E-05 

2.00E-05 

'Compound is log nomially distributed. Concentration is the geometric mean. 
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Table 6-27 
Toxicity Quotients and Cumulative Effect Totals 

Production Area 

Chemical 

Name 

INORGANICS 

BERYLLIUM 

CADMIUM 

COBALT 

COPPER" 

LEAD 

MERCURY 

NICKEL" 

THALLIUM 

TIN 

ZINC" 

CYANIDE 

ORGANICS 

2-METHYLNAPHTHALENE 

2-NITROANILINE 

3&4-METHYLPHENOL 

4-CHLOROANILINE 

ACENAPHTHENE 

ACENAPHTHYLENE 

AN-THRACENE 

BENZO(A)ANTHRACENE 

BENZO(B)FLUORANTHENE 

BENZO(G.H,l)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-ETHYLHEXYL)PHTHALATE 

BUTYLBENZYLPHTHALATE 

CHLOROBENZENE 

CHRYSENE 

DI-N-BUTYLPHTHALATE 

DIBENZOFURAN 

TQ 

Deer Mouse 

-2.86E+00 

-3.00E+00 

-3.34E+00 

-2.31 E+00 

-1.48E+00 

-1.21 E+00 

-1.78E+00 

-1.90E+00 

-1.37E+00 

-1.44E+00 

-1.95E+00 

-2.28E+00 

-3.08E+00 

-9.90E-01 

-2.36E+00 

-2.30E+00 

-4.28E+00 

-2.06E+00 

-2.12E+00 

-2.21 E+00 

-2.15E+00 

-4.85E+00 

-3.24E+00 

-3.19E+00 

-2.03E+00 

-4.15E+00 

-2.85E+00 

TQ 

Hawk 

-5.39E+00 

-5.36E+00 

-5.88E+00 

-5.10E+00 

-4.97E+00 

-5.11 E+00 

-5.57E+00 

-4.43E+00 

-2.97E+00 

-4.48E+00 

-4.13E+00 

-5.61 E+00 

-3.52E+00 

-4.89E+00 

-4.83E+00 

-6.81 E+00 

-4.59E+00 

-4.65E+00 

-4.74E+00 

-4.68E+00 

-7.38E+00 

-5.77E+00 

-5.72E+00 

-4.56E+00 

-6.68E+00 

-5.39E+00 

TQ 

Raccoon 

-4.56E+00 

-5.23E+00 

-5.11 E+00 

-4.62E+00 

-3.27E+00 

-3.49E+00 

-3.84E+00 

-3.65E+00 

-3.79E+00 

-3.12E+00 

-4.24E+00 

-4.75E+00 

-5.54E+00 

-3.46E+00 

-4.59E+00 

-4.58E+00 

-6.46E+00 

-3.95E+00 

-3.88E+00 

-3.92E+00 

-3.89E+00 

-6.74E+00 

-5.40E+00 

-5.61 E+00 

-3.93E+00 

-6.04E+00 

-5.09E+00 

Cumulative Effect ToUls | 

TQ Antilog 

Deer Mouse 

1.39E-03 

9.97E-04 

4.53E-04 

4.90E-03 

3.31 E-02 

6.12E-02 

1.66E-02 

1.26E-02 

4.31 E-02 

3.65E-02 

1.13E-02 

5.27E-03 

8.39E-04 

1.02E-01 

4.37E-03 

5.00E-03 

5.22E-05 

8.74E-03 

7.63E-03 

6.21 E-03 

7.09E-03 

1.42E-05 

5.78E-04 

6.49E-04 

9.32E-03 

7.08E-05 

1.40E-03 

TQ Antilog 

Hawk 

4.09E-06 

4.35E-06 

1.33E-06 

8.01 E-06 

1.08E-05 

7.81 E-06 

2.71 E-06 

3.72E-05 

1.08E-03 

3.33E-05 

7.36E-05 

2.47E-06 

3.01E-04 

1.29E-05 

1.47E-05 

1.53E-07 

2.57E-05 

2.25E-05 

1.83E-05 

2.09E-05 

4.17E-08 

1.70E-06 

1.91E-06 

2.74E-05 

2.08E-07 

4.12E-06 

TQ Antilog 

Raccoon 

2.75E-05 

5.88E-06 

7.74E-06 . 

2.42E-05 

5.40E-04 

3.25E-04 

1.44E-04 

2.22E-04 

1.62E-04 

7.53E-04 

5.78E-05 

1.79E-05 

2.88E-06 

3.49E-04 

2.57E-05 

2.62E-05 

3.47E-07 

1.11E-04 

1.33E-04 ' 

1.19E-04 

1.30E-04 

1.82E-07 

4.00E-06 

2.45E-06 

1.19E-04 

9.03E-07 

8.06E-06 
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Table 6-27 
Toxicity Quotients and Cumulative Effect Totals 

Production Area 

Chemical 

Name 

DINOSEB 

E-THYLBENZENE 

FLUORANTHENE 

FLUORENE 

GAMMA-CHLORDANE 

1NDEN0(1.2,3-CD)PYRENE 

IRGASAN DP-300 

M&P-XYLENE 

METHOXYCHLOR 

METHYLENE CHLORIDE 

NAPHTHALENE 

NITROBENZENE 

O-XYLENE 

OCDD 

ORTHOPHOSPHATE 

PCB-1248 

PCB-1254 

PCB-1260 

Total PCBs 

PHENANTHRENE 

PYRENE 

TCDF 

TOLUENE 

TRCDF 

TRICHLOROFLUOROMETHANE 

TQ 

Deer Mouse 

-3.55E+00 

-2.46E+00 

-3.45E+00 

-2.43E+00 

-4.07E+00 

-2.23E+00 

-1.67E+00 

-3.00E+00 

-3.18E+00 

-2.45E+00 

-2.37E+00 

-2.06E+00 

-3.09E+00 

-2.74E+00 

-2.50E+00 

-3.13E+00 

-1.65E+00 

-2.78E+00 

-2.95E+00 

-3.50E+00 

-3.03E+00 

-4.66E+00 

-3.12E+00 

TQ 

Hawk 

-6.01 E+00 

-4.99E+00 

-5.98E+00 

-4.96E+00 

-5.82E+00 

-4.76E+00 

-4.21 E+00 

-6.53E+00 

-5.72E+00 

-4.99E+00 

-4.90E+00 

-4.59E+00 

-5.62E+00 

-4.35E+00 

-5.06E+00 

-5.65E+00 

-4.21E+00 

-5.31 E+00 

-5.48E+00 

-6.03E+00 

-5.57E+00 

-7.19E+00 

-5.65E+00 

TQ 

Raccoon 

-5.87E+00 

-4.85E+00 

-5.40E+00 

^.66E+00 

-5.97E+00 

-3.93E+00 

-4.06E+00 

-5.20E+00 

-5.66E+00 

-4.83E+00 

-4.84E+00 

-4.47E+00 

-4.86E+00 

-4.43E+00 

-4.19E+00 

•4.82E+00 

-3.33E+00 

-4.94E+00 

-4.94E+00 

-5.28E+00 

-5.47E+00 

-6.43E+00 

-5.57E+00 

Ecological Toxicity Index 

Cumulative Effect Totals | 

TQ Antilog 

Deer Mouse 

2.84E-04 

3.49E-03 

3.55E-04 

3.70E-03 

8.42E-05 

5.91 E-03 

2.11 E-02 

9.94E-04 

6.55E-04 

3.51 E-03 

4.27E-03 

8.74E-03 

8.22E-04 

1.81 E-03 

3.16E-03 

7.40E-04 

1.66E-03 

1,1 IE-03 

3.16E-04 

9.25E-04 

2.21 E-05 

7.54E-04 

3.44E-01 

TQ Antilog 

Hawk 

9.70E-07 

1.03E-05 

1.04E-06 

1.09E-05 

1.51 E-06 

1.74E-05 

6.22E-05 

2.93E-07 

1.93E-06 

1.03E-05 

1.26E-05 

2.57E-05 

2.42E-06 

4.49E-05 

8.62E-06 

2.25E-06 

4.90E-06 

3.28E-06 

9.30E-07 

2.72E-06 

6.49E-08 

2.22E-06 

1.90E-03 

TQ Antilog 

Raccoon 

1.34E-06 

1.41 E-05 

3.97E-06 : 

2.19E-05 

1.06E-06 

1.17E-04 

8.63E-05 

6.28E-06 

2.18E-06 

1.50E-05 

1.46E-05 ; 
j 

3.37E-05 ! 

1.37E-05 

3.74E-05 

6.52E-05 

1.52E-05 

1.14E-05 

1.15E-05 

5.27E-06 

3.41 E-06 

3.68E-07 

2.72E-06 

2.87E-03 

"Compound is log normally distributed. Mean concentration is the geometric mean. 
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Table 6-28 

Toxicity Quotients and Cumulative Effect Totals^ 
Waste Water Treatment Area 

Chemical 

Name 

INORGANICS 

BARIUM 

CADMIUM 

COBALT 

COPPER 

LEAD 

MERCURY 

NICKEL 

SILVER 

THALLIUM 

ZINC 

CYANIDE 

ORGANICS 

2-METHYLNAPHTHALENE 

2-NITROANILINE 

2,3.7.8-TCDF 

2,4.5-T 

2.4-DlCHLOROPHENOL 

3&4-METHYLPHENOL 

4-CHLOROANILlNE 

4-CHLOROPHENYL-PHENYLETHER 

4-METHYLPHENOL 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

ACENAPHTHENE 

ACENAPHTHYLENE 

TQ 

Deer Mouse 

-1.53E+00 

-3.11 E+00 

-3.06E+00 

-1.90E+00 

-1.41 E+00 

-1.49E+00 

-1.67E+00 

-3.82E+00 

-1.13E+00 

-1.44E+00 

-1.59E+00 

-3.13E+00 

-2.85E+00 

-3.09E+00 

-2.38E+00 

-2.84E+00 

-3.25E-01 

-2.76E+00 

-4.67E+00 

-4.08E+00 

-4.71E+00 

-1.45E+00 

-2:67E+00 

TQ 

Hawk 

-5.01 E+00 

-5.47E+00 

-5.59E+00 

-4.68E+00 

-4.90E+00 

-5.40E+00 

-5.46E+00 

-6.35E+00 

-2.74E+00 

-4.12E+00 

-4.98E+00 

-5.38E+00 

-5.73E+00 

-4.91 E+00 

-5.37E+00 

-2.86E+00 

-5.29E+00 

-6.32E+00 

-5.11 E+00 

-7.43E+00 

-3.98E+00 

-5.20E+00 

TQ 

Raccoon 

-3.61 E+00 

-5.58E+00 

-5.06E+00 

-4.44E+00 

-3.44E+00 

-4.00E+00 

-3.97E+00 

-6.21 E+00 

-3.79E+00 

-3.36E+00 

-4.11 E+00 

-5.82E+00 

-4.86E+00 

-5.72E+00 

-5.00E+00 

-5.53E+00 

-3.02E+00 

-5.45E+00 

-6.74E+00 

-6.19E+00 

-6.77E+00 

-3.91 E+00 

-5.18E+00 

Cumulative Effect Totals 

TQ Antilog 

Deer Mouse 

2.97E-02 

7.75E-04 

8.65E-04 

1.27E-02 

3.87E-02 

3.27E-02 

2.14E-02 

1.52E-04 

7.35E-02 

3.62E-02 

2.57E-02 

7.45E-04 

1.41 E-03 

8.13E-04 

4.14E-03 

1.46E-03 

4.73E-01 

1.75E-03 

2.13E-05 

8.31 E-05 

1.97E-05 

3.59E-02 

2.16E-03 

TQ Antilog 

Hawk 

9.70E-06 

3.38E-06 

2.55E-06 

2.07E-05 

1.27E-05 

3.94E-06' 

3.50E-06 

4.49E-07 

1.83E-03 

7.57E-05 

1.04E-05 

4.15E-06 

1.86E-06 

1.22E-05 

4.30E-06 

1.39E-03 

5.16E-06 

4.80E-07 

7.69E-06 

3.73E-08 

1.06E-04 

6.34E-06 

TQ Antilog 

Raccoon 

2.47E-04 

2.61E-06 

8.61 E-06 

3.64E-05 

3.64E-04 

9.97E-05 

1.06E-04 

6:20E-07 

1,60E-04 

4.33E-04 

7.71E-05 

1.50E-06 

1.37E-05 

1.93E-06 

1.00E-05 

2.96E-06 

9.53E-04 

3.55E-06 

1.80E-07 

6.44E-07 

1,71 E-07 

1.24E-04 

6.63E-06 
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Table 6-28 

Toxicity Quotients and Cumulative Effect Totals' 
Waste Water Treatment Area 

Chemical 

Name 

ACETONE 

ACETOPHENONE 

ALPHA-BHC 

ANILINE 

ANTHRACENE 

B1S(2-ETHYLHEXYL)PHTHALATE 

BUTYLBENZYLPHTHALATE 

CHLOROBENZENE 

DCDF 

DIBENZOFURAN 

DIELDRIN 

DIETHYLPHTHALATE 

ENDRIN 

ENDRIN ALDEHYDE 

ETHYL PARATHION 

ETHYLBENZENE 

FAMPHUR 

FLUORANTHENE 

FLUORENE 

GAMMA-CHLORDANE 

HEPTACHLOR 

IRGASAN DP-300 

M&P-XYLENE 

METHYL PARATHION 

METHYLENE CHLORIDE 

NAPHTHALENE 

O-XYLENE 

TQ 

Deer Mouse 

-1.62E+00 

-4.59E+00 

-4.54E+00 

-4.16E+00 

-4.53E+00 

-4.33E+00 

-1.98E+00 

-3.85E+00 

-1.88E+00 

-2.02E+00 

-2.75E+00 

-2.60E+00 

-1.12E+00 

-1.51 E+00 

-3.11 E+00 

-1.27E+00 

-3.33E+00 

-1.74E+00 

-2.55E+00 

-3.12E+00 

-2.65E+00 

-8.79E-01 

-2.88E+00 

-2.13E+00 

-2.93E+00 

TQ 

Hawk 

-4.15E+00 

-7.12E+00 

-6.70E+00 

-6.69E+00 

-7.06E+00 

-6.86E+00 

-4.51 E+00 

-6.38E+00 

-4.42E+00 

-4.45E+00 

-5.28E+00 

-5.13E+00 

-5.27E+00 

-4.04E+00 

-5.64E+00 

-2.62E+00 

-5.86E+00 

-4.27E+00 

-4.29E+00 

-5.12E+00 

-5.18E+00 

-3.41 E+00 

-5.41 E+00 

-4.66E+00 

-5.46E+00 

TQ 

Raccoon 

-4.33E+00 

-7.29E+00 

-7.05E+00 

-6.57E+00 

-6.66E+00 

-6.73E+00 

-4.63E+00 

-5.86E+00 

-4.36E+00 

-4.60E+00 

-5.42E+00 

-4.72E+00 

-3.25E+00 

-4.05E+00 

-5.73E+b0 

-3.95E+00 

-5.52E+00 

^.20E+00 

-4.68E+00 

-5.34E+00 

-5.27E+00 

-3.57E+00 

-5.59E+00 

-4.73E+00 

-5.57E+00 

Cumulative Effect Totals 

TQ Antilog 

Deer Mouse 

2.41E-02 

2.58E-05 

2.90E-05 

6.96E-05 

2.93E-05 

4.64E-05 

1.05E-02 

1.42E-04 

1.31 E-02 

9.49E-03 

1.80E-03 

2.54E-03 

7.59E-02 

3.12E-02 

7.78E-04 

5.37E-02 

4.66E-04 

1.81 E-02 

2.84E-03 

7.57E-04 

2.22E-03 

1.32E-01 

1.31 E-03 

7.36E-03 

1.18E-03 

TQ Antilog 

Hawk 

7.08E-05 

7.60E-08 

2.02E-07 

2.05E-07 

8.63E-08 

1.36E-07 

3.08E-05 

4.18E-07 

3.84E-05 

3.52E-05 

5.29E-06 

7.47E-06 

5.37E-06 

9.19E-05 

2.29E-06 

2.40E-03 

1.37E-06 

5.32E-05 

5.09E-05 

7.57E-06 

6.53E-06 

3.89E-04 

3.85E-06 

2.17E-05 

3.46E-06 

TQ Antilog 

Raccoon 

4:67E-05 

5:i7E-08 

8.86E-08 

2:71 E-07 

2.19E-07 

1.88E-07 

2.34E-05 

1.38E-06 

4.41 E-05 

2.49E-05 

3.80E-06 

1.89E-05 

5.65E-04 

9.00E-05 

1.85E-06 

1.12E-04 

3.04E-06 

6.29E-05 

2.09E-05 

4.60E-06 

5.35E-06 

2.68E-04 

2.58E-06 

1.85E-05 

2.68E-06 
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Table 6-28 

Toxicity Quotients and Cumulative Effect Totals^ 
Waste Water Treatment Area 

Chemical 

Name 

OCDD 

ORTHOPHOSPHATE 

PHENANTHRENE 

PHENOL 

PHORATE 

PROPAZINE 

PYRENE 

SULFOTEPP 

TCDF 

TINUVIN 327 

TOLUENE 

TRCDF 

TQ 

Deer Mouse 

-3.98E+00 

-2.57E+00 

-8.04E-01 

-1.20E+00 

-8.27E-01 

-2.73E+00 

-2.47E+00 

-2.94E+00 

-3.30E+00 

-2.39E+00 

-3.52E+00 

TQ 

Hawk 

-6.51 E+00 

-5.10E+00 

-2.96E+00 

-4.23E+00 

-4.66E+00 

-5.26E+00 

-5.01 E+00 

-5.47E+00 

-5.83E+00 

-4.92E+00 

-6.05E+00 

TQ 

Raccoon 

-5.99E+00 

-4.97E+00 

-3.51E+00 

-3.85E+00 

-3.47E+00 

-4.95E+00 

-5.00E+00 

-4.95E+00 

-5.36E+00 

-5.05E+00 

-5.53E+00 

Ecological Toxicity Index 

Cumulative Effect Totals | 

TQ Antilog 

Deer Mouse 

1.05E-04 

2.68E-03 

1.57E-01 

6.26E-02 

1.49E-01 

1.87E-03 

3.36E-03 

1.16E-03 

4.99E-04 

4.04E-03 

3.03E-04 

1.36E+00 

TQ Antilog 

Hawk 

3.10E-07 

7.89E-06 

1.1 OE-03 

5.82E-05 

2.19E-05 

5.52E-06 

9.88E-06 

3.42E-06 

1.47E-06 

1.19E-05 

8.91 E-07 

6.08E-03 

TQ Antilog 

Raccoon 

1.02E-06 

1.08E-05 

3.12E-04 

1.42E-04 

3.38E-04 

1.13E-05 

9.95E-06 

1.13E-05 

4.35E-06 

8.82E-06 

2.94E-06 

3.80E-03 

"^Includcs results from sediment sampling in seep. 

Project 1.003.03 
July 25. 1995 Page 3 of 3 



Table 6-29 
Toxicity Quotients and Cumulative Effects Totals for Seep 

Waste Water Treatment Area 

SEDIMENT 

Chemical 
Name 

INORGANICS 

BARIUM 

CADMIUM 

COBALT 

COPPER 

LEAD 

NICKEL 

THALLIUM 

ZINC 

ORGANICS 
2-METHYLNAPHTHALENE 

2,3,7,8-TCDF 

4-CHLOROPHENYL-PHENYLETHER 

A.A'-DDD 

A.A--DDE 

A.A'-DDJ 

ACENAPHTHENE 

ACETONE 

ALPHA-CHLORDANE 

ANTHRACENE 

BIS(2-ETHYLHEXYL)PHTHALATE 

BUTYLBENZYLPHTHALATE 

CHLOROBENZENE 

DCDF 

DIBENZOFURAN 

ENDRIN 

FLUORANTHENE 

GAMMA-CHLORDANE 

KEPONE 

M&P-XYLENE 

NAPHTHALENE 

OCDD 

PHENANTHRENE 

PYRENE 

TCDF 

TINUVIN 327 

TOLUENE 

TRCDF 

TQ 
Heron 

-3.56E+00 

-2.98E+00 

-2.69E+00 

-3.63E+00 

-2.16E+00 

-2.OOE+OO 

-1.19E+00 

-2.71 E+OO 

-1.57E+00 

-2.64E+00 

-1.21 E+00 

-7.06E+00 

-3.27E+00 

-3.48E+00 

-2.89E+00 

-3.72E+00 

-4.86E+00 

-1.15E+00 

-1.81 E+00 

-2.33E+00 

-1.37E+00 

-2.19E+00 

-4.26E+00 

-5.88E+00 

-2.94E+00 

-1.36E+00 

-1.61 E+00 

-1.09E+00 

-1.23E+00 

-2.25E+00 

-5.10E+00 

-8.29E-01 

Total 

Cumulative Effects 

AjntilqgTQ 

2.75E-04 

1.04E-03 

2.06E-03 

2.34E-04 

6.87E-03 

1.01 E-02 

6.40E-02 

1.96E-03 

2.71 E-02 

2.30E-03 

6.21 E-02 

8.75E-08 

5.42E-04 

3.32E-C4 

1.29E-03 

1.89E-04 

1.39E-05 

7.13E-02 

1.56E-02 

4.65E-03 

4.30E-02 

6.40E-Ci3 

5.52E-05 

1.32E-06 

1.16E-03 

4.38E-02 

2.45E-02 

8.11 E-02 

5.83E-02 

5.56E-03 

8.03E-06 

1.48E-01 

6.00E-01 
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Table 6-29 
Toxicity Quotients and Cumulative Effects Totals for Seep 

Waste Water Treatment Area 

SURFACE WATER 
Chemical 

Name 
INORGANICS 
BARIUM 

LEAD 

ZINC 

ORGANICS 
2-HEXANONE 

4,4'-DDE 

ALDRIN 

KEPONE 

TQ 
Heron 

-2.78E+00 

-3.20E+00 

-3.58E+00 

-4.45E+00 

-5.28E+00 

-5.46E+00 

-4.71 E+00 

Total 
• 

Ecological Toxicity Index 

Cumulative Effects 

Antilog TQ 

1.65E-03 

6.28E-04 

2.60E-04 

3.54E-05 

5.27E-06 

3.45E-06 

1.94E-05 

2.60E-03 

6.02E-01 
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Table 6-30 
Toxicity Quotients and Cumulative Effect Totals 

Warwick Area 

Chemical 

Name 

INORGANICS 

ANTIMONY 

BARIUM 

BERYLLIUM" 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

LEAD 

MERCURY 

NICKEL" 
TIN 

VANADIUM 

ZINC 

CYANIDE 

ORGANICS 

1,1-BlPHENYL 

1,4-DICHLOROBENZENE 

2-BUTANONE 
2-METHYLNAPHTHALENE 

2-NITROANlLINE 

2,4,5-TP (SILVEX) 

3&4-METHYLPHENOL 

4-CHLOROANILlNE 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

ALDRIN 

ALPHA-BHC 

TQ 

Deer Mouse 

-4.81 E+00 

-2.27E+00 

-3.82E+00 

-3.82E+00 

-2.06E+00 

-4.40E+00 

-2.66E+00 

-1.31 E+00 

-2.72E+00 

-2.64E+00 

-1.73E+00 

-1.56E+00 

-2.52E+00 

-4.42E+00 

-5.68E+00 

-4.39E+00 

-1.97E+00 

-2.60E+00 

. -4.80E+00 

-5.35E+00 

-1.71 E+00 

•6.24E+00 

-5.56E+00 

-4.75E+00 

-2.92E+00 

-4.05E+00 

TQ 

Hawk 

-7.35E+00 

-5.75E+00 

-9.31 E+00 

-7.18E+00 

-6.44E+00 

-6.93E+00 

-5.45E+00 

-4.80E+00 

-6.62E+00 

-6.42E+00 

-4.26E+00 

-3.16E+00 

-6.95E+00 

-8.21 E+00 

-6.92E+00 

-5.72E+00 

-4.46E+00 

-7.38E+00 

-7.88E+00 

-4.24E+00 

-7.88E+00 

-6.59E+00 

-7.47E+00 

-5.56E+00 

-6.21 E+00 

TQ 

Raccoon 

-5.54E+00 

-2.89E+00 

-4.31 E+00 

-4.83E+00 

-2.58E+00 

^.95E+00 

-3.75E+00 

-3.10E+00 

-3.78E+00 

-3.49E+00 

-3.48E+00 

-2.77E+00 

-2.99E+00 

-5.48E+00 

-6.83E+00 

-5.65E+00 

-4.27E+00 

-3.86E+00 

-5.87E+00 

-6.61 E+00 

-2.97E+00 

-6.86E+00 

-6.22E+00 

-5.36E+00 

-4.12E+00 

-5.13E+00 

Cumulative Effect Totals | 

TQ Antilog 

Deer Mouse 

1.53E-05 

5.40E-03 

1.51 E-04 

1.53E-04 

8.75E-03 

3.98E-05 

2.18E-03 

4.90E-02 

1.90E-03 

2.30E-03 

1.87E-02 

2.77E-02 

3.83E-05 

2.11 E-06 

4.10E-05 

1.07E-02 

2.50E-03 

1.58E-05 

4.47E-06 

1.94E-02 

5.80E-07 

2.79E-06 

1.80E-05 

1.19E-03 

8.83E-05 

TQ Antilog 

Hawk 

4.51 E-08 

1.77E-06 

4.94E-10 

6.67E-08 

3.64E-07 

1.17E-07 

3.56E-06 

1.60E-05 

2.42E-07 

3.76E-07 

5.50E-05 

6.91 E-04 

1.13E-07 

6.21 E-09 

1.21 E-07 

1.91 E-06 

3.49E-05 

4.12E-08 

1.32E-08 

5.71 E-05 

1.30E-08 

2.58E-07 

3.40E-08 

2.78E-06 

6.13E-07 

TQ Antilog 

Raccoon 

2.90E-06 

1.28E-03 

4.94E-05 

1.49E-05 

2.64E-03 

1.12E-05 

1.77E-04 

8.00E-04 

1.66E-04 

3.2pE-04 

3.28E-04 

' 
1.70E-03 

1.03E-03 

3.32E-06 

1.47E-07 

2.24E-06 

5.38E-05 

1.37E-04 

1.35E-06 

2.47E-07 

1.06E-03 

1.38E-07 

6.09E-07 

4.39E-06 

7.55E-05 

7.47E-06 
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Table 6-30 
Toxicity Quotients and Cumulative Effect Totals 

Warwick Area 

Chemical 

Name 

ALPHA-CHLORDANE 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

B E N Z 0 ( B ) F L U 0 R A N T H E N E 

BENZ0(G,H,1)PERYLENE 

B E N Z 0 ( K ) F L U 0 R A N T H E N E 

BETA-BHC 

B 1 S ( 2 - C H L 0 R 0 E T H Y L ) E T H E R 

B1S(2-ETHYLHEXYL)PHTHALATE 

BUTYLBENZYLPHTHALATE 

CHLOROBENZENE 

CHRYSENE 

DELTA-BHC 
D1BENZ(A.H)ANTHRACENE 

DI-N-OCTYLPHTHALATE 

DIBENZOFURAN 

DIELDRIN 

DISULFOTON 

ENDOSULFAN 1 

ENDOSULFAN SULFATE 

ENDRIN 

ENDRIN ALDEHYDE 

ETHYL PARATHION 

FLUORANTHENE 

FLUORENE 

GAMMA-BHC 

GAMMA-CHLORDANE 

TQ 

Deer Mouse 

-5.25E+00 

-2.48E+00 

-2.51 E+00 

-4.89E+00 

-2.11 E+00 

-2.20E+00 

-2.39E+00 

-2.19E+00 

-6.10E+00 

-2.23E+00 

-4.94E+00 

-5.07E+00 

-4.03E+00 

-2.07E+00 

-5.10E+00 

-3.29E+00 

-4.84E+00 

-3.89E+00 

-3.45E+00 

-4.34E+00 

-3.87E+00 

-2.84E+00 

-2.75E+00 

-2.25E+00 

-3.89E+00 

-3.57E+00 

-2.33E+00 

-5.38E+00 

-5.24E+00 

TQ 

Hawk 

-7.00E+00 

-6.23E+00 

-6.27E+00 

-8.64E+00 

-5.86E+00 

-5.95E+00 

-6.14E+00 

-5.94E+00 

-7.49E+00 

-4.76E+00 

-7.47E+00 

-7.60E+00 

-6.56E+00 

-5.82E+00 

-6.48E+00 

-7.04E+00 

-7.38E+00 

-6.42E+00 

-5.88E+00 

-7.47E+00 

-6.86E+00 

-5.83E+00 

-6.90E+00 

-6.40E+00 

-6.42E+00 

-7.32E+00 

-6.08E+00 

-8.14E+00 

-6.99E+00 

TQ 

Raccoon 

-6.12E+00 

-4.71 E+00 

-4.80E+00 

-7.07E+00 

.̂OOE+OO 

-3.96E+00 

-4.10E+00 

-3.93E+00 

-7.18E+00 

-3.50E+00 

-5.61 E+00 

-6.02E+00 

-5.24E+00 

-3.97E+00 

-6.13E+00 

-5.06E+00 

-5.60E+00 

-4.91 E+00 

-4.59E+00 

-5.39E+00 

-5.00E+00 

-3.92E+00 

-3.43E+00 

-2.93E+00 

-4.99E+00 

-5.52E+00 

-4.56E+00 

-6.49E+00 

-5.92E+00 

Cumulative Effect Totals | 

TQ Antilog 

Deer Mouse 

5.57E-06 

3.33E-03 

3.06E-03 

1.29E-05 

7.82E-03 

6.35E-03 

4.12E-03 

6.41 E-03 

7.90E-07 

590E-03 

1.15E-05 

8.44E-06 

9.35E-05 

8.47E-03 

8.03E-06 

5.11 E-04 

1.43E-05 

1.30E-04 

3.55E-04 

4.58E-05 

1.35E-04 

1.44E-03 

1.79E-03 

5.63E-03 

1.30E-04 

2.72E-04 

4.73E-03 

4.15E-06 

5.72E-06 

TQ Antilog 

Hawk 

9.99E-08 

5.91 E-07 

5.43E-07 

2.29E-09 

1.39E-06 

1.13E-06 

7.32E-07 

1.14E-06 

3.23E-08 

1.74E-05 

3.40E-08 

2.48E-08 

2.75E-07 

1.50E-06 

3.28E-07 

9.07E-08 

4.21 E-08 

3.82E-07 

1.32E-06 

3.37E-08 

1.39E-07 

1.48E-06 

1.27E-07 

3.98E-07 

3.81E-07 

4.84E-08 

8.40E-07 

7.17E-09 

1.03E-07 

TQ Antilog 

Raccoon 

7.54E-07 

1.93E-05 

1.57E-05 

8.47E-08 

9.89E-05 

1. IOE-04 

7.87E-05 

1.17E-04 

6.68E-08 

3.19E-04 

2.43E-06 

9.56E-07 

5.71 E-06 

1.07E-04 

7.46E-07 

8.73E-06 

2.49E-06 

1.22E-05 

2.56E-05 

4.10E-06 

9.89E-06 

1.21 E-04 

3.76E-04 

1.18E-03 

1.03E-05 

3.02E-06 

2.76E-05 

3.24E-07 

1.19E-06 
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Table 6-30 
Toxicity Quotients and Cumulative Effect Totals 

Warwick Area 

Chemical 

Name 

HEPTACHLOR EPOXIDE 

INDEN0(1,2.3-CD)PYRENE 

ISODRIN 

M&P-XYLENE 

METHOXYCHLOR 

METHYLENE CHLORIDE 

NAPHTHALENE 

NITROBENZENE 

O-XYLENE 

ORTHOPHOSPHATE 

PCB-1248 

PCB-1254 

Total PCB's 
PHENANTHRENE 

PHENOL 

PYRENE 

SAFROLE 

TETRACHLOROETHENE 

TINUVIN 327 

TOLUENE 

TRICHLOROETHENE 

TQ 

Deer Mouse 

-2.96E+00 

-2.55E+00 

-4.11 E+00 

-5.59E+00 

-1.60E+00 

-3.98E+00 

-2.09E+00 

-2.41 E+00 

-5.52E+00 

-4.88E+00 

-4.31 E+00 

-3.77E+00 

-2.91 E+00 

-2.19E+00 

-3.11 E+00 

-3.08E+00 

-4.82E+00 

-4.73E+00 

-4.56E+00 

-4.84E+00 

TQ 

Hawk 

-4.96E+00 

-6.30E+00 

-6.64E+00 

-8.12E+00 

-5.13E+00 

-6.51 E+00 

-5.84E+00 

-4.94E+00 

-8.06E+00 

ffVALUE! 

-6.49E+00 

-6.87E+00 

-6.33E+00 

-6.66E+00 

-4.34E+00 

-6.86E+00 

-5.61 E+00 

-7.35E+00 

-7.26E+00 

-7.09E+00 

-7.37E+00 

TQ 

Raccoon 

-4.19E+00 

-4.25E+00 

-4.90E+00 

-6.77E+00 

-2.59E+00 

-5.25E+00 

-4.47E+00 

-3.67E+00 

-6.73E+00 

-5.35E+00 

-4.78E+00 

-4.24E+00 

-5.08E+00 

-3.46E+00 

-5.10E+00 

-4.32E+00 

-6.05E+00 

-5.34E+00 

-5.78E+00 

-6.08E+00 

Cumulative Effect Totals 

Cumulative Effect Totals 

TQ Antilog 

Deer Mouse 

1.09E-03 

284E-03 

7.79E-05 

2.58E-06 

2.51 E-02 

1.04E-04 

. 8.16E-03 

3.91 E-03 

2.99E-06 

1.31E-05 

4.89E-05 

1.22E-03 

6.49E-03 

7.76E-04 

8.29E-04 

1.51 E-05 

1.87E-05 

2.78E-05 

1.46E-05 

2.62E-01 

TQ Antilog 

Hawk 

1.09E-05 

5.04E-07 

2.29E-07 

7.58E-09 

7.39E-06 

3.06E-07 

1.45E-06 

1.15E-05 

8.79E-09 

3.24E-07 

1.33E-07 

2.17E-07 

4.56E-05 

1.38E-07 

2.44E-06 

4.46E-08 

5.50E-08 

8.17E-08 

4.29E-08 

9.78E-04 

TQ Antilog 

Raccoon 

6.49E-05 

5.60E-05 

1.26E-05 

1.70E-07 

2.58E-03 

5.59E-06 

3.40E-05 

2.16E-04 

1.86E-07 

4.46E-06 

1.66E-05 

8.28E-06 

3.5 IE-04 

7.95E-06 

4.84E-05 

8.83E-07 

4.60E-06 

1.66E-06 

8.35E-07 

1.59E-02 

"Compound is log normally distributed. Concentration is the geometric mean. 
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Noncancer Risks 

PCB 1248 

PCB 1254 

gamma-Chlordane 

2-Nitroaniline I 

Chlorobenzene 

Toluene 

Total Hazard Index ̂  

0.4 0.6 
Hazard Index 

Cancer Risks 

PCB 1260 

gamma-Chlordane 

Total PCBs 

Total Cancer Risk''' ^ 

^ "Ri- ^ r 

Incremental Cancer Risk 

a. All hazards are summed regardless of target organ. Refer to Section 6.4.3.2 and Appendix 6-G. 

b. According to USEPA policy, all PCBs were totaled, even though only PCB 1260 is carcinogenic. 

c. Rounded to one significant figure, as described in the Human Health Evaluation Manual (USEPA, 1989), 
making total risk slightly lower than that for total PCBs. 

Figure 6-1. Risk Summary for Production Area On-Site Worker Scenario 
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Noncancer Risks 

PCB 1254 

gamma-Chlordane 

Tinuvin 327 

Dieldrin 

bis(2-Ethylhexyl)phthalate 

Total Hazard Index a 

(0.0005) 

0.2 0.4 0.6 
Hazard Index 

0.8 

Cancer Risks 

2,3,7,8 TCDF 

gamma-Chlordane 

Dieldrin 

bis(2-Ethylhexyl)phthalate 

Total PCBs" 

Total Cancer Risk 

Incremental Cancer Risk 

a. All hazards are summed regardless of target organ. Refer to Section 6.4.3.2 and Appendix 6-G. 

b. According to USEPA policy, all PCBs were totaled, even though only PCB 1260 is carcinogenic 
and no PCB 1260 was detected. 

Figure 6-2. Risk Summary for Waste Water Treatment Area 
On-Site Resident Scenario 
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Noncancer Risks 
PCB 1248 

PCB 1254 

Chlorobenzene 

2-Nitroaniline 

Aldrin 

Beryllium 

Dieldrin 

Total Hazard Index^ 

0.4 0.6 0.8 
Hazard Index 

Cancer Risks 

Aldrin 

Beryllium 

Dieldrin 

bis(2-Chloroethyl)ether 

Total PCBs*" 

Total Cancer Risk 

^^^ • 
• 

m 
ra • i 

^ ^ • 
/ I • 
r 

1 A 

*s 

-v) 

ijeEPA ,̂>3 
TARGET^.' 
"'RISK " 
R A N o r ; 

i t ' . , t ^ *• 

Wi 
*" -^-^Jicll;^^ 

1 
•Bl 
B 
—1 1 1 m i l l 1 '"̂ L̂ '%. '"̂ ^̂  \ 

Incremental Cancer Risk 
^ 

a. Only similar hazards are summed. Refer to Section 6.4.3.2 and Appendix 6-G. 

b. According to USEPA policy, all PCBs were totaled, even though only PCB 1260 is carcinogenic and no 
PCB 1260 was detected. 

Figure 6-3. Risk Summary for Warwick Area On-Site Resident Scenario 
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Noncancer Risks 

Production Area 

Waste Water 
Treatment Area 

Warwick Area 

(o.oooq) 
1 

1 

1 

1 

1 

(0.oooqo5) 

(0.002) 
1 

1 

0.2 0.4 0.6 
Hazard Index 

0.8 

Production Area 

Waste Water | 
Treatment Area 

m w ^ 

Wanvick Area 

Cancer Risks ^ 
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'-[ RISK 
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.0 
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==* «*-->*„»-'i*e ' ^ 

-'̂  '^ '., ' ^ '.^ 
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Incremental Cancer Risk 

IIIIIII 

^ 

a. Same COPCs evaluated as for other scenarios associated with Site areas. Values assume 
additivity for the effects of all COPCs. 

Figure 6-4. Risk Summary for Canoeist Scenario 
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FACILITY 
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(WASTEWATER 
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LECgNDi 
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Figure 6-5 
Four Site Subdivisions/Areas and 

Locations of SWMUs, AOCs, and AAOIs 
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Source Release Mechanism Transport Mechanism Exposure Route Receptor 

Subsurface 
Soil 

Surface 
Soil 

Leaching to 
Groundwater 

Volatilization 
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Dermal Contact 
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Figure 6-6 
Exposure Assessment Schematic 
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Figure 6-8. Chemicals of Potential Concern Selection Process Flowchart 

Project No. 1.003.03 
July 25. 1995 



RED-TAILED 
HAWK 

RACCOON 

TERRESTRIAL 
INSECT 

GREAT BLUE HERON 

FROGS 

SEEP SEDIMENT 

SURFACE 
SOIL 

- Exposure estimated via this pathway 

ncidental ingestion 
dermal contact 

Figure 6-9. Cranston Facility Terrestrial and Semi-Terrestrial Food Web Used to Estimate 
Potential Dose 
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7.0 
SUMMARY AND CONCLUSIONS 

7.1 SUMMARY 

This document presented the results of the RCRA Facility Investigation (RFl) that 
was conducted at the former Ciba-Geigy Corporation facility at Cranston, Rhode 
Island (the Site). The RFl involved three main studies - a physical characterization, 
a release characterization, and a public health and environmental risk evaluation 
(PHERE). The physical characterization was designed to evaluate the 
environmental setting of the Site and involved three interrelated studies - geologic, 
hydrogeologic and hydrologic. The release characterization was designed to evaluate 
the impact of releases at the Site; it was organized geographically based on the three 
on-site smdy areas (the Production Area, the Waste Water Treatment Area and the 
Warwick Area), off-site areas, and the Pawmxet River. The results of the Pawmxet 
River RFl will be addressed in a separate report that will be submitted at a latter 
date. 

The PHERE was designed to evaluate if site-related chemicals will pose an 
unacceptable risk in the fumre. If the target risks for on-site chemicals were 
exceeded, then Media Protection Standards (MPS) for the chemicals were proposed. 

The fmdings of this RFl are summarized in the following sections. 

7.1.1 Geologic Site Model 

Several methods were used to investigate the geologic characteristics of the Site 
including a literamre review; reconnaissance mapping; geophysical surveys; 
subsurface investigations; and geotechnical samples analyses. Results from each of 
these smdies were used to build the geologic model of the Site described below. 

Bedrock beneath the Site consists of a mediimi-grained, quartz-biotite sandstone and 
a thin bedded, slightly phyllitic shale of the Rhode Island Formation. The depth to 
bedrock beneath the Site varies from approximately 30 to 90 feet below ground 
surface. 

Bedrock is overlain by unconsolidated deposits. From ground surface to the top of 
bedrock these include an Upper Sand/Fill unit; a Silt unit; a Gravelly Sand unit; a 
Fine Sand unit; and a Glacial Till unit. The thicknesses and extents of these units 
vary across the Site. In the Production Area, approximately 50 to 60 feet of 
overburden deposits overlie bedrock. The upper unit in the Production Area is 
mostly fill - typically concrete rubble in a sandy matrix. The Silt unit underlies most 
of the Production Area, but is replaced in one area by the Gravelly Sand unit. The 
Gravelly Sand unit occurs only in the Production Area and is up to 25 feet thick. 
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The Fine Sand and Glacial Till units appear to be continuous beneath the 
Production Area. 

Most ofthe Waste Water Treatment Area is also underlain by the typical 
stratigraphic sequence. However, the Glacial Till unit is not present at the eastem 
end of the area. 

Most of the Warwick Area is underlain by the typical stratigraphic sequence 
consisting of an Upper Sand/Fill unit. Silt unit, Fine Sand unit, and Glacial Till over 
bedrock. The Glacial Till is found only in the westem portion of the Warwick Area, 
and along the river. 

7.1.2 Hydrogeologic Site Model 

Methods used to investigate the hydrogeologic characteristics of the Site included a 
literamre review, installing wells and piezometers, monitoring water levels, 
determining hydrochemisty, performing grain size analyses, and conducting aquifer 
permeability testing. Results from each of these studies were used to build the 
hydrogeologic model of the Site described below. 

Groundwater that is present in the various overburden units beneath the Site is 
interconnected. The Silt unit acts to semi-confme the underlying Fine Sand unit. 
The amount of confining pressure present depends on the thickness and composition 
of the Silt unit. Hydraulic gradients between the shallow and deep overburden are 
predominantly upward, with the exception of wells near the bulkhead in the 
Production Area. The overburden units are hydraulically connected to the Pawtuxet 
River. In each area of the Site, groundwater in the shallow and deep overburden 
flows toward the River. Bedrock is semi-confmed or confmed and is not believed to 
be hydraulically connected to either the overburden units or the Pawmxet River. 

Groundwater discharges into the Pawtuxet River at estimated rates of 15,000 ft̂ /day 
each in the Production and Waste Water Treatment Areas, and 45,000 ft^/day in the 
Warwick Area. Groundwater flow velocities range from 6 to 28 feet/day in the 
Upper Sand/Fill and Gravelly Sand units and 0.6 to 38 feet/day in the Fine Sand 
unit. 

7.1.3 Source Characterization 

The Order requires that Solid Waste Management Units (SWMUs) and Areas of 
Concem (AOCs) and the waste placed in them be characterized. Because buildings 
were razed and wastes were removed when the plant was decommissioned, wastes 
were not available to be characterized (except SWMU-6, the zinc/oxide pile). 
Therefore, the source characterization is based on historical information. Potential 
sources identified at the Site include the following: 

s:\87x466O\dO01rO7.w52 7 - 2 19:23 July 27, 1995 

file://s:/87x466O/dO01rO7.w52


PRODUCTION AREA 

SWMU-2 - a 6,000 gallon above ground tank used to store hazardous liquid 
waste containing acetone, toluene, monochlorobenzene, ethanol, isopropanol, 
naphthalite, xylene, heptane, and methanol. This tank had secondary 
containment. Wastes were pumped from the tank into railroad tank cars. No 
releases from this tank were known or suspected. 

SWMU-3 - a 7,500 gallon above ground tank used to store waste flammable 
liquids. This tank had secondary containment. Wastes were pumped from 
the tank into railroad tank cars. No releases from this tank were known or 
suspected. 

SWMU-4 - a trash compactor station where packaging material, waste paper, 
and washed fiber drums were handled. Compacted materials were taken to a 
sanitary landfill or incinerated. There were no known or suspected releases 
from this SWMU. Investigation of this SWMU is not required by the Order. 

SWMU-7 - an area where approximately 500 gallons of chlorosulfonic acid 
were spilled from a trailer truck. Soils in the release area were neutralized 
and excavated. The neutralizing agent used and the amount of soil removed 
is not known. 

SWMU-8 - it is believed (but not documented) that potassium ferrocyanide 
(Prussian Blue) was spilled in this area. At least 300 cubic yards of blue 
stained soil were removed from this area. 

SWMU-11 - a subsurface sump beneath Building 11 from which waste water 
containing toluene was released. 

AOC-13 - the portion (south end) of the Production Area where most of the 
manufacmring took place. Because little is known about early operations at 
the Site, this main manufacmring area was considered an Area of Concem. 

AOC-14 - 23 acres of land west of the Production Area purchased, but not 
used by Ciba. Because there are no known or suspected releases from this 
area, investigation of AOC-14 was not required by the Order. 

AAOI-15 - a waste water sump in the laboratory building at the north end of 
the Production Area. There are no known spills or suspected releases from 
this sump. 
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WASTE WATER TREATMENT AREA 

SWMU-10 - 50,000 gallons of waste water escaped from a break in an 
underground pipeline in the wastewater treatment plant. The water reached 
the surface, flowed around an equalization tank, into a pond, and into the 
Pawmxet River. 

SWMU-12 - a biological waste water treatment plant which operated from 
1975 to 1986 when the plant closed. While in operation, occasional sump 
overflow from trickling towers occurred. These waste waters would have 
contained volatile and semi-volatile organic compounds. Other discharges 
resulted in NPDES permit exceedances for zinc, BOD, and phenols. In some 
instances, compounds not authorized under the permit, such as chloroform, 
were released. 

WARWICK AREA 

SWMU-1 - a hazardous waste storage area used to store dmms of hazardous 
waste. There are no known release from this area, and it was deemed to be 
in good physical condition at the time it was closed. Therefore, investigation 
of this unit was not required by the Order. 

SWMU-5 - dredged river sediment storage area. This area was used to 
dewater 6,630 cubic yards of sediment removed from the cofferdam/waste 
water outfall in the river, adjacent to the Production Area. Little is known 
about the shape and exact location of this area. 

SWMU-6 - a soil pile containing residues of zinc oxide from a broken rail car 
spill. This material is not a RCRA-regulated waste, and therefore, was not 
characterized as part of this source characterization. 

SWMU-9 - 24,(X)0 gallons of waste water was released from a pipeline break. 
This water is believed to have contained halogenated and non-halogenated 
solvents and other organic compounds. 

SWMU-16 - a maintenance department cleaning area where rinse water was 
probably allowed to drain to a nearby surface water catch basin. This area 
was originally designated as an Area of Additional Investigation (AAOI) by 
Ciba. Phase I sampling results indicated that some contaminants were 
present in shallow groundwater in this area. As a result, this AAOI was 
reclassified as a SWMU. 
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7.1.4 Nature and Extent of Contamination 

7.1.4.1 Groundwater 

Background Groundwater - Low levels of volatile organic compounds (generally less 
than 50 ppb) were detected in shallow groundwater at on-site and off-site 
background locations. Pesticides, dioxins and furans were detected sporadically in 
shallow groundwater at background locations. Groundwater in bedrock at the off-
site background location sampled was essentially free of contaminants. 

Production Area Groundwater - Groundwater contamination is largely limited to 
shallow groundwater in the process building area. The primary contributors to 
contamination are toluene, xylenes, ethylbenzene, and chlorobenzene. Groundwater 
in deeper portions of the overburden contains little contamination. Groundwater in 
bedrock is essentially free of contaminants. Floating phase product believed to be 
toluene was identified in the Production Area. A non-floating phase believed to be 
Dowtherm was also identified. 

Waste Water Treatment Area Groundwater - Low levels of groundwater 
contaminants were detected in shallow and deep overburden wells. The primary 
contributors to contamination are halogenated VOCs. Phenols were also detected in 
shallow wells. Samples from the bedrock well were essentially uncontaminated. 

Warwick Area Groundwater - VOCs and SVOCs appear to be limited to the shallow 
groundwater beneath SWMU-5, and their concentrations are generally low. SVOCs 
are also present in the bedrock aquifer beneath SWMU-5, but the compounds 
detected suggest that there is no relation between compounds detected in the 
overburden aquifer and those in the bedrock aquifer. 

Low levels (less than 35 ppb) of 1,1,1-trichloroethane were detected in shallow 
groundwater inthe area of SWMU-16. 1,1,1-Trichloroethane concentrations 
decreased by an order of magnimde between January and September 1991, and was 
not detectable in 1993. 

7.1.4.2 Soil 

Background/Off-site Soil Contamination - Contaminants detected in background/off-
site soil samples are typical of urban locations. All of the samples contained PAHs 
which are components of petroleum products such as fuels and lubricants, products 
of combustion, and occur namrally. Many of the samples contained toluene which is 
also a component of fuels. Low levels of pesticides, herbicides, chlorinated dioxins, 
and metals were also detected in background/off-site soil samples. 

Production Area Soil Contamination - Shallow soil contamination in the Production 
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Area is largely limited to PCBs, xylenes, and toluene in the process building area. 
The highest concentrations of PCBs were found near the southem end of the process 
building area. The highest concentrations of VOCs in shallow soil samples were in 
the area of SWMU-8. Deep soil in the process building area contained 
ethylbenzene, xylenes and toluene. The highest concentrations of VOCs in deep soil 
samples were detected in the area of SWMU-11. 

Toluene, chlorobenzene, ethylbenzene and xylenes were detected in soil gas samples 
from the process building area. The highest concentrations were detected in the 
area of SWMU-11. There are good correlations between high concentrations of 
toluene in soil samples from the area of SWMU-11 with high concentrations of 
toluene in soil gas results as well as between detections of high concentrations of 
total xylenes in soil samples from SWMUs -3, -7,-8, and -11 with high concentrations 
of xylenes in soil gas results. However, chlorobenzene in soil samples versus 
chlorobenzene in soil gas did not correlate well. 

WWTA Soil Contamination - VOCs, SVOCs, and tetrachlorodibenzofuran were 
detected in nearly all of the soil samples. Toluene, m- & p-xylene, and 
chlorobenzene were detected in concentrations of 13 ppm or less. SVOCs were 
detected in concentrations up to 340 ppm. Tetrachlorodibenzofuran was detected in 
concentrations up to 8.9 ppb. 

Warwick Area Soil Contamination - Contaminated soil in the Warwick Area is 
largely confmed to soils in SWMU-5. MethoxycWor and PCBs were prevalent at 
relatively high concentrations in SWMU-5 shallow soil samples. One deep soil 
sample from SWMU-5 contained elevated levels of chlorobenzene and toluene. 
Bis(2-ethylhexyl)phthalate was detected in elevated concentrations in both shallow 
and deep soil samples. 

Soil gas in the area of SWMU-16 contained 1,1,1-trichloroethane. 

7.1.4.3 Surface Water 

Surface water in the WWTA wetland area is essentially uncontaminated. 

7.1.4.4 Sediment 

The WWTA sediment contains low levels of the types of analytes seen in Site 
surface soils. VOCs were detected in concentrations below 0.2 ppm. PAHs were 
detected in concentrations below 6 ppm. Pesticides were detected in concentration 
below 0.6 ppm. 2,3,7,8tetrachlorodibenzofuran was detected in concentrations 
below 0.05 ppb. In general, the sediment does not appear to be substantially 
impacted by Site activities. 
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7.1.5 Fate and Transport of Contaminants 

The assessment of the fate and transport of the chemicals of concem at the site 
indicate that VOCs have the highest mobility of the chemical groups identified. 
Therefore, these chemicals have the highest potential to migrate to the groundwater 
and discharge to the Pawmxet River. (Chemicals detected in the groundwater in the 
Waste Water Treatment Area and the Warwick Area were present in the shallow 
overburden and not in the deep overburden. VOCs were present in groundwater in 
both the shallow and deep overburden in the Production Area. VOCs present in the 
deep overburden in the Production Area are the result of downward vertical 
groundwater gradients as well as the presence of the Sand/Gravel unit which 
coimects the shallow and deep overburden. 

Most SVOCs, PCBs, pesticides, herbicides, and dioxins/furans were present 
predominantly in the soils due to their strongly hydrophobic namre. Therefore, 
these chemicals are not expected to leach appreciably from the soils. Napthalene, 
aniline, and benzyl alcohol, have high mobilities relative to other SVOCs and may 
migrate with groundwater and ultimately discharge to the Pawmxet River. 

7.1.6 Public Health and Environmental Risk Evaluation 

Neither the public health nor ecological risk assessment showed that corrective 
actions are necessary for the three Site areas, with the possible exception of the 
Warwick Area. This possible exception is one of perception due to the USEPA-
imposed assumption that all PCBs are treated as if they were the carcinogenic PCB 
1260. No PCB 1260 was detected in the Warwick Area. The PHERE corroborates 
that the voluntary PCB hot-spot removals begun with the IRMs in the Production 
and Warwick Areas are more than sufficient to remm the Site to productive uses 
without unacceptable risks to public health and the environment. 

The public health risk assessment models for the scenarios evaluated were used to 
estimate risk-based MPS values for total PCBs in the hot spots targeted for 
remediation in the IRMs. These MPSs were developed solely for the purposes of 
the IRMs, and not because of any overriding potential public health or ecological 
health risks. Using a THI value of 1, proposed MPSs were back-calculated through 
the risk assessment model to the respective surface soil concentrations. The on-site 
worker scenario was used for the Production Area and, the on-site resident scenario 
(even though this may not be the most likely land use) was used for the Warwick 
Area. The resulting total PCB MPSs are 50 ppm for the Production Area and 5 
ppm for the Warwick Area. These proposed MPSs are applicable to all PCBs and 
take into account the additive toxicity of PCBs 1248 and 1254. 
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7.1.7 Additional Tasks 

7.1.7.1 Additional Areas or Media 

One additional SWMU (SWMU-16), one AAOI (AAOI-15), were identified and 
investigated during the RFL Additional media of concem have not been identified 
in the SWMUs, AOCs, and AAOIs investigated in the RFL None of the releases 
identified during this investigation warranted immediate attention. 

7.1.7.2 Stabilization Investigation 

In early May 1992, the USEPA and Ciba agreed to pursue a stabilization 
investigation in the Production Area as an interim measure to stabilize or control the 
releases of hazardous constituents while long-term corrective action remedies are 
evaluated and implemented. The stabilization investigation was integrated into the 
RCRA Facility Investigation (RFl) through a Modification of the Order executed on 
28 September 1992. The Stabilization Work Plan was submitted to the USEPA in 
September 1992; conditional approval of the Work Plan was granted on 21 
December 1992. The Stabilization Investigation Report and Design Concepts 
Proposal was submitted to the USEPA in May 1993. The Draft Stabilization Design 
Documents were submitted to the USEPA in November 1993. The Final 
Stabilization Design Documents were submitted to the USEPA in June 1994 and 
approved on September 27, 1994. These final design documents were revised and 
resubmitted on January 30, 1995 because of changes to the groundwater 
pretreatment system. 

The objectives of the stabilization design were to prevent or minimize the amount of 
contaminated groundwater migrating from the Production Area into the Pawmxet 
River and reduce concentrations of VOCs in the soil (unsamrated zone) and 
groundwater (samrated zone) at SWMU-11. The stabilization design consists of 
capmring groundwater from recovery wells, reducing VOC concentrations with a 
dual phase Soil Vapor Extraction (SVE) system, and pre-treating groundwater prior 
to discharge to the Cranston Publically Owned Treatment Works (POTW). 

7.1.7.3 Interim Remedial Measures 

Interim Remedial Measures (IRMs ) are being implemented at the Site. An IRM 
Work Plan for excavating and disposing of PCB-contaminated soil was submitted to 
USEPA on March 13, 1995. This Work Plan included a risk assessment which 
proposed IRM cleanup levels for the Production Area and for the Warwick Area 
(SWMU-5 and SWMU-6) . 

An IRM Work Plan for dredging sediments in the former coffer dam area was 
prepared and submitted to RIDEM and USEPA on April 28, 1995 for review and 
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comment. This Work Plan addressed permitting, objectives, approach, and project 
management issues. 

7.2 CONCLUSIONS 

Based on the findings of this RFl, the following is concluded: 

• Contaminated groundwater beneath the Site does not pose an 
unacceptable risk to human health or the environment. 
Potential risks posed by groundwater to human and 
ecological receptors in the Pawmxet River will be 
addressed in a separate report. 

• Contaminants in Site soils do not pose an unacceptable risk 
to human health or the environment. 

• Contaminants in on-site surface water and associated sediment 
do not pose an unacceptable risk to human health or the 
environment. 
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